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Description 

[Field of the Invention] 

[0001] The present invention relates to an amino acid derivative of the formula (I), a process for the preparation thereof, 
and a pharmaceutical composition comprising it as an active ingredient. 
[0002] More particularly, K relates to amino acid derivatives of the formula (I) 



10 
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15 




20 (wherein all the symbols are the same meanings as hereinafter described.), non-toxic salts thereof, and the hydrates 
thereof, processes for the preparation thereof, and N-type calcium channel blocker comprising them. 

[Background of the Invention] 

25 [0003] Calcium ion has been known as an intracellular messenger for signal transduction, and it is suggested that 
various physiological events are triggered by the elevation of intracellular calcium concentration. Calcium influx from 
extracellular fluid is one of the mechanisms for the elevation of intracellular calcium concentration. The gate of calcium 
influx is the voltage-dependent calcium channels. The voltage-dependent calcium channel is opened by the polarization 
of plasma membrane, and calcium Ion influxes from extracellular fluid into the cell selectively through the channel 

30 according to the electrochemical gradient. The voltage-dependent calcium channels are classified Into N-, L-, P-, Q- and 
T-type at present It is known that L- and T-type calcium channels are distributed in the various tissues ubiquitously, and 
especially, L-type calcium channel is enriched in the smooth muscle ceils or the cardiac muscle cells. On the other hand, 
N- and P-type calcium channels are mainly boated in the nervous system and related to the neurotransmitter release. 
This neurotransmitter is stored in synaptic vesicles of nerve terminals at resting state. When action potential by signal 

35 transmission on nerve Is conducted in pre-synaptic fiber and reaches to the nerve terminal, the voltage-dependent 
calcium channels are activated and then, calcium ion influxes into the nerve terminals. By these mechanisms, synaptic 
vesicles are fused with pre-synaptic membrane, and neurotransmitters in the vesicles are released. The released neu- 
rotransmitters are related to signal transmission in synapse due to binding to their receptors in postsynaptic membrane. 
F ram the above, an N-type calcium chan nel blocker is thought to bB effective on various diseases ind uced by an excessive 

40 release of neurotransmitter. For example, it maybe useful as agent for the prevention and/or treatment of cerebral Infarct 
{J. Cereb. Blood Flow Metab., Vol. 17, 421-429, 1997), transient ischemic attack, encephaiomyelopathy after cardiac 
operation, spinal angiopathy, hypertension with stress (Science., 239, 57-61, 1988), neurosis or epilepsy etc. or agent 
for the treatment of pain (for example, acute pain, chronic pain, pain after operation, cancer pain, neuralgia, pain caused 
by infection etc.] (Pain, 60^ 83-90, 1995). 

45 [0004] The venoms isolated from the genus Conus, w -conotoxin GVIA, MVIIA, are well known as N-type calcium 
channel blockers. 

[0005] But, these ca-conotoxlns are peptidlc com pounds, so it is expected that they have various problems (for example, 
they are rat absorbed Into the living body easily.). Therefore, there is a demand for arrangement of these blockers to 
non-peptidic compounds namely to small-molecule. There are some reports relate to small-molecule as follows: 
so [0006] Forexample, it is described in the specification of Japanese Patent KokaiHei 8-21 7671 that glycine derivatives 
of the formula (A) 

R 1A CH (OCOR2A) CH 2 CON HCH 2 C0 2 H (A) 

55 (wherein R 1A and R 2A are, same or different, C1-19 straight or branched alkyl, or C2-19 straight or branched alkenyl.) 
and salts thereof are N-type calcium channel blocker. 

[0007] It is described In the specification of EP 805147 that the compounds of the formula (B) 
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10 (wherein R 1B is alkyi, R 2B is hydrogen, optionally substituted alkyl, optionally substituted aryl or optionally substituted 
heteraaryl, R 3B is hydrogen, CN, X s is bond or S0 2 , R* B , R 58 , R 68 , R 88 , R 0B and R 1DB are each hydrogen or alkyl, A B 
is CH 2 or Y*CO (in which V s is bond.), R 7B is C-a substituent of amino acid or ester thereof, R 68 and R 7B together 
form C3-5 alkylene chain optionally subsUtuted by C1- alkyi or hydroxy, or CHj-ZB-CHj {in which Z 8 is CO, S, SO, 
S0 2 .)» R 7B and R 88 together form C3-5 alkylene chain optionally substituted by alkyl or hydroxy, B B is CON(R 21B ), 

15 mB is 0 - 2, R 11B is hydrogen or alkyl, R 12B is hydrogen, alkyl, optionally substituted aryl Dr optionally substituted 
heteraaryl, R 13B is alkyl, optionally substituted aryl, or optionally substituted heteroaryl, R 12B and R 1 38 together form 
C3-8 cycloalkyl.), the salts thereof, or the ester thereof are calcium channel modulator (necessary part is extracted In 
the explanation of the group.). 

[0008] Also, It is described In the specification of Japanese Patent Kokai Sho 61-200950 that the compound of the 
20 formula (C) 



R 2C 



25 
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(C) 



nC O 



30 



(wherein R c and R 1C each independently, is lower alkyl, aryMower alkyl or phenyl opUonally substituted by one or more 
electron-withdrawing or electron-donating group, R 2C and R 3C each independently, is hydrogen, tower alkyl, aryHower 
alkyl or phenyl optionally substituted with one or more electron-withdrawing or electron-donating group, and nC is 1 -4.) 
35 and pharmaceutical^ acceptable salts thereof are anti-convulsant agent. 



Pisclosure of the Invention] 

[0009] As the result of energetic investigations In order to find compounds possessing an N-type calcium channel 
40 blockery action, the present Inventors have found that the purpose has been accomplished by the compound of the 
formula (I). Most of compounds of the formula (I) are new. 
[0010] The present invention relates to: 

1) an amino acid derivative of the formula (I) for use as a medicament: 



D — E — R 3 



50 




H O 

[wherein R 1 Is 
1JC1-15 alkyl, 
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2) C1-8 aJkoxy, 

3) phenyl, 

4) C3-8 cydoalkyi, 

5) hetero ring, 

9 6) C1-4 aJkyl substituted by phenyl, C3-8 cydoalkyi, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cydoalkyi, or hetero ring, or 

8) C2-4 aikenyl substituted by phenyl, C3-8 cydoalkyi, or hetero ring (with proviso that, all phenyl, C3-8 cydoalkyi 
and hetero ring In R 1 group may be substituted by 1-3 of substituent selected from the following (IM*1); 

10 (i)C1-4alkyl, 
(ii) C 1-4 alkoxy, 
(Hi) phenyl, 

(rv) phenoxy, 
(v) benzyloxy, 

15 (vi) -SR S (in which R s is hydrogen or C1-4 alkyl.). 

(vii) C2-5 acyl, 
(vlil) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

20 (xi) -NR 6 R 7 {in which R 6 and R 7 each Independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or R 6 and 

R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 membered saturated 
hetero ring containing another one nitrogen atom or one oxygen atom.).); 

D is C1-4 aikylene or C2-4 aikenylene; 
25 Eis 

1) -0-, 

2) -S-, 

3) -SO-, or 
so 4) -SO r ; 

R 3 is 

1) C3-10 cydoalkyi, or 

35 2) C1-4 alkyl substituted by C3-10 cydoalkyi (with proviso that, C3-1 0 cydoalkyi In R a , may be substituted by 1 -3 

of substituent selected from the following (H x ')i 

(I) C1 -4 alkyl, 
(ii) C 1-4 alkoxy, 
40 (Hi) phenyl, 

(rv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 Is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 
45 (viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 1S each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or 
R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 5-7 membered 

so saturated hetero ring containing another one nitrogen atom or one oxygen atom.).}; 

J is -O- or-NR 16 - (In which R 16 Is hydrogen or C1-4 alkyi.); 
R*is 

55 1JC1-8 alkyl, 

2) carbocy die ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following (i)~(v); 
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(i) carbocyclic ring, 

(ii) hetero ring, 

(Hi) COO R 1 7 (in which R 1 7 is hydrogen or C1 -4 a Iky I su bstitu ted by one phe nyi (in which phenyl may be substituted 
by CM alkoxy.).). 

(rv) SR 1fl (in which R 1fl is hydrogen or C1 -4 alkyl.), 
(v) OR 19 (In which R 19 is hydrogen or C 1-4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached may 
represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented by R 4 and 
R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of substituent 
selected from the following (i)-(xl); 

(i) C1 -4 alkyl, 

(ii) C 1-4 alkoxy, 
(ill) phenyl, 

(rv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 20 (in which R 20 is hydrogen or C1-4 alkyl.). 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 21 R22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or 
R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem bared 
saturated hetero ring containing another one nitrogen atom or one oxygen atom.).).], 

non-toxic salt thereof, or a hydrate thereof, and 
2) an amino acid derivative of the formula (I) 



1) C1-15 alkyl, 

2) C1-8 alkoxy, 

3) phenyl, 

4) C3-8 cydoalkyi, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cydoalkyi, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cydoalkyi, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cydoalkyi, or hetero ring (with proviso that, all phenyl, C3-8 cydoalkyi 
and hetero ring in R 1 group may be substituted by 1-3 of substituent selected from the following (i)~(xi); 

(I) C1 -4 alkyl, 
(ii) C 1-4 alkoxy, 
(Hi) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 




P— E — R 3 



[wherein R 1 is 
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(vii) C2-5 acyl, 
(viil) halogen, 

(ix) C1-4 aJkoxycarbonyl, 

(x) nrtro, 

6 (xi) -NRW (in which R 6 and R 7 each Independently, is hydrogen, C1-4 alkyl or C 1-4 alkoxycarbonyl, or R 6 

and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 membered saturated 
hetero ring containing another one nitrogen atom or one oxygen atom.).); 

D is C1-4 atkyiene or C2-4 alkenylene; 
to Els 

1) -0-, 

2) -S-, 

3) -SO*, or 
16 4) -S0 2 -; 

R 3 Is 

1) C3-10 cycloalkyl, or 

20 3) C1-4 alkyl substituted by C3-10 cycloalkyl {with proviso that, C3-10 cycloalkyl In R 3 , may be substituted by 1-3 

of substituent selected from the following (IHxOi 

(I) C1 -4 alkyl. 
(ii)C1-4alkoxy, 
25 (Hi) phenyl, 

(Iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1-4 alkyl.), 
(vil) C2-5 acyl, 

30 (vii i) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nrtro, 

(xi) -NR 14 R 15 (in which R u and R 15 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or 
R u and R 1S taken together with the nitrogen atom to which they are attached may represent 5-7 membered 

35 saturated hetera ring containing another one nitrogen atom or one oxygen atom.).); 

J is -O- or-NR 16 -(in which R 16 is hydrogen or C1-4 alkyl.); 
R*ls 

40 1)C1-8 alkyl, 

2) carbocydicring, 

3) hetera ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following (i)~(v); 

45 (j) carbocyclic ring, 

(ii) hetera ring, 

(iii) COOR 17 (In which R 1 7 is hydrogen or C1 -4 a Iky I substituted by one phenyl (In which phenyl maybe substituted 
by C1-4 alkoxy.),), 

(iv) SR 18 (in which R 18 is hydrogen orC1-4 alkyl.), 
so ( V ) OR 19 (in which R 19 is hydrogen or CM alkyl.), or 

when J represents -NR 16 - group, R 4 and R 1 6 taken together with the nitrogen atom to which they are attached may 
represent hetera ring (with proviso that, all carbocyclic ring and hetero ring, and hetera ring represented by R 4 and 
R 18 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of substituent 
& selected from the following (iH"): 

(i) C1 -4 alkyl, 

(ii) Cl^alkoxy, 
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(iii) phenyl, 
(fv) phenoxy, 
(v) benzyloxy, 

(vj) -SR2> (in which R» is hydrogen or C1-4 alkyl,), 
* (vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarfaonyl, 

(x) nltro, 

(xi) -NR^R 22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or 
10 R21 a nd R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 membered 

saturated heteno ring containing another one nitrogen atom or one oxygen atom.).). 

non-toxic salt thereof, or a hydrate thereof, and 

3) processes for the preparation of an amino acid derivative of the formula (I) and a non-toxic salt thereof. 

15 

[[Detailed explanation of the Invention] 

[001 1] Unless otherwise specified, all isomers are included in the present invention. For example, alkyl, alkoxy, alky lene 
and alkeny lene group include straight-chain or branched -chain ones. The double bond in alkenylene includes structure 
20 of configurations E, Z and EZ mixtures. The Isomers (optical Isomers) generated by asymmetric carbon atom(s) in 
branched alkyl, alkoxy, alkylene and alkenylene group are also included within the present invention. 
[0012] In the formula (I), C1-15 alkyl group represented by R 1 means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyi, 
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl and the isomers thereof. 

[0013] In the formula (I), C1-8 alkoxy group represented by R 1 means methoxy, athoxy, propoxy, butoxy, pentyloxy, 
25 hexyloxy, heptyloxy, octylaxy and the isomers thereof. 

[0014] In the formula (I), C3-8 cycloalkyl group represented by R 1 or C3-8 cycloalkyl group as a substituent of C1-4 
alkyl, C1-4 alkoxy or C2-4 alkenyl in R 1 group means cyclopropyl, cyclobutyl, cyclopentyl. cyciohexyl, cycloheptyl and 
cydooctyl. 

[0015] In the formula (I), C1-4 alkyl group represented by R 5 , R 6 , R 7 R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , R 14 , R 15 , R 16 , R 18 , 
30 R19, R20, R21 or R 22 means methyl, ethyl, propyl, butyl and the isomers thereof. 

[0016] In the formula (I), C1-4 alkyl group as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, C1-4 

alkyl group as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C1-4 alkyl group as a substituent of 

hetero ring represented by R 4 and R 16 taken together with the nitrogen atom to which they are attached means methyl, 

ethyl, propyl, butyl and the isomers thereof. 
35 [0017] In the formula (I), C1-4 alkyl substituted by phenyl, cycloalkyl or hetero ring represented by R 1 group means 

methyl, ethyl, propyl, butyl and the isomers thereof substituted by phenyl, C3-8 cycloalkyl or hetero ring. 

[0018] In the formula (I), C1 -4 alkyl optionally substituted by one phenyl represented by R 2 group means methyl, ethyl, 

propyl, butyl and the isomers thereof optionally substituted by one phenyl. 

[0019] In the formula (I), C1-4 alkyl substituted by one phenyl represented by R 17 group means methyl, ethyl, propyl, 
40 butyl and the isomers thereof substituted by one phenyl. 

[0020] In the formula (I), C1-4 alkyl substituted by C3-10 cycloalkyl represented by R 3 group means methyl, ethyl, 
propyl, butyl and the Isomers thereof substituted by carbocyclic ring or hetero ring. 

[0021] In the formula (I), C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl or hetero ring means methoxy, ethoxy, 
propoxy, butoxy and the isomers thereof substituted by phenyl, C3-8 cycloalkyl or hetero ring. 
45 [0022] In the formula (I), CAA alkoxy as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, C1-4 alkoxy 
as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C1-4 alkoxy as a substituent of hetero ring 
represented by R 4 and R 16 taken together with the nitrogen atom to which they are attached means methoxy, ethoxy, 
propoxy, butoxy and the isomers thereof. 

[0023] In the formula (I), C1-4 alkoxy as a substituent of phenyl in C1-4 alkyl substituted by one phenyl in R 17 group 
50 means methoxy, ethoxy, propoxy, butoxy and the isomers thereof. 

[0024] In the formula (I), C2-4 alkenyl substituted by phenyl, cycloalkyl or hetero ring group means ethenyl, propenyl, 
butenyl and the isomers thereof. 

[0025] In the formula (I), C2-5 acyl as a substituent of phenyl, C3-8 cycloalkyl or hetero ring In R 1 group, C2-5 acyl 
as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C2-5 acyl as a substituent of hetero ring represented 
55 by R 4 and R 16 taken together with the nitrogen atom to which they are attached means acetyl, propionyl, butyryl, valeryl 
and the isomers thereof. 

[0026] In the formula (I), halogen as a substituent of phenyl, C3-3 cycloalkyl or hetero ring in R 1 group, or halogen as 
a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or halogen as a substituent of hetero ring represented 
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by R 4 and R 16 taken together with the nitrogen atom to which they are attached means fluoro, chloro, bromo and todo. 
[00271 In the formula (I), C1-4 alkoxycarbonyl represented by R 8 , R 7 , R 14 R 15 , R 21 or R 22 means methoxycarbonyl, 
ethoxycarbonyl, propaxycarbonyi, butoxycarbonyi and the isomers thereof. 

[0028] In the formula (1), C1-4 alkoxycarbonyl as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, 
or C1-4 alkoxycarbonyl as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C1-4 alkoxycarbonyl as 
a substituent of hetero ring represented by R 4 and R 16 taken together with the nitrogen atom to which they are attached 
means methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyi and the isomers thereof. 
[0029] In the formula (I), C1-4 alkytene represented by D group means methylene, ethylene, propylene, butylene and 
the isomers thereof. 

[0030] In the formula (I), C2-4 alkenylene represented by D group means ethenylene, propenylene, butenylene and 
the Isomers thereof. 

[0031] In the formula (I), C1-8 alkyi represented by R 4 group means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, 
octyl and the isomers thereof. 

[0032] In the formula (I), C1-8 alkyi substituted by 1-3 of substituent selected from (iHv) represented by R 4 group 
means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl and the isomers thereof substituted by 1-3 of substituent 
selected from (IH V )- 

[0033] In the formula (I), 5-7 memebered saturated hetero ring optionally containing another one nitrogen atom or 
one oxygen atom represented by R 6 and R 7 taken together with the nitrogen atom to which they are attached, by R 14 
and R 15 taken together with the nitrogen atom to which they are attached or by R 21 and R 22 taken together with the 
nitrogen atom to which they are attached means pyrrolidine, plperidlne, plperazine, morpholine, perhydraazeplne etc. 
[0034] In the formula (1), carbocyclic ring In R 4 means C3H0 mono-, bi- and bridged carbocyclic ring. For example, 
C3~10mano, bland bridged carbocyclic ring Includes cyclop rapane.cydobutane, cyclopentane, cyctohexane, cyclohep- 
tane, cyctooctane, cyclononane, cyclodecane, cyclopentene, cyclohexene, cyclopentadiene, cydohexadiene, benzene, 
pentalene, indene, naphthalene, azulene, dlhydranaphthalene, tetrahydronaphthalene, perhydronaphthalene, indan<di- 
hydroindene), perhydroindene, bicyclopentane, bicyciohexane, bicyctoheptane(bicyclD[2.2.1]heptane), blcycloheptene 
(blcycla[2.2.1]hept-2-ene), blcyclooctane, blcyclononane, bteydodecane, adamantane etc. 

[0035] In the formula (I), hetero ring in R 1 or R 4 group means a 5-15 memebered unsaturated, partial saturated or 
saturated mono-cyclic or bi-cydic hetero ring containing 1 -2 nitrogen atom, 1 -2 oxygen atom and/or one aulfur atom. 
For example, a 5-15 memebered unsaturated, partial saturated or saturated mono-cydlc or bl-cyclic hetero ring con- 
taining 1-2 nitrogen atom, 1-2 oxygen atom and/or one sulfur atom includes pyrralinB, pyrrolidine, imidazoline, Imida- 
zoline, pyrazoline, pyrazolidine, plperidlne, plperazine, tetrahydropyrimidine, hexahydropyrimidine, tetrahydrapyri- 
dazine, hexahydropyridazine, hexahydroazepine, dihydrofuran, tetrahydrofuran, dihydropyran, tetrrahydropyran, dihy- 
drathiophene, tetrahydrothiophene, dihydrothlain (dihydrathlopyran), tetrahydrathiain (tetrahydrothtapyran). dlhydroxa- 
zole, tetrahydraxazole, dihydrolsoxazole, tetrahydraisoxazole, dlhydrothiazole, tetrahydrothiazole, thlazolidine, dihydr- 
oisothlazole, tetralsothlazole, morpholine, thlomorpholine, Indollne, Isolndollne, dlhydrolndazole, perhydrolndazole, dl- 
hydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, pertiydroisoquino- 
line, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, dihydronaphthyridine, tetrahydronaphthyridine, 
perhydronaphthyrldlne, dlhydroqulnoxallne, tetrahydroqulnoxallne, perhydroqulnoxaJIne, dihydroquinazollne, tetrahyd- 
roquinazoline, perhydroqulnazoline, dlhydroclnnolihe, tetrahydrocinnoline, perhydrocinnoline, dihydrobenzoxazole, pe- 
rhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazde, dihydrobenzimldazole, perhydrobenzlmldazole, di- 
hydrobenzoxazine, dioxaindan, benzodioxane, quinuclidine, pyrrole, imidazole, pyrazole, pyridine, pyradine, pyrimidine, 
pyridazine, azepine, diazepine, furan, pyran, oxepin, oxazepine.thiophene, thiain (thiopyran), thiepin, oxazole, isoxazole, 
thiazde, isothiazole, oxadiazde, oxazine, oxadlazine, oxazepine, oxadiazepine, thiadiazole, thiazine, thiadiazine, thl- 
azeplne, thladlazeplne, Indole, Isoindole, benzofuran, fsobenzofuran, benzothlophene, Isobenzothtophene, Indazole, 
quinoline, iaoquinoline, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline, benzoxazole, benzothiazole, 
benzimidazole, oxatetrahydrofuran, thiazolidinone, thiazolidinedione etc. 

[0036] In the formula (I), hetero ring represented by R 4 and R 16 taken together with the nitrogen atom to which they 
are attached means a 5-15 memebered unsaturated, partial saturated or saturated mono-cydb or bi-cydic hetero ring 
necessarily containing one nitrogen atom and further containing one nitrogen atom, one oxygen atom and/or one sulfur 
atom. For example, a 5-15 memebered unsaturated, partial saturated or saturated mono-cydic or bi-cyclic hetero ring 
necessarily containing one nitrogen atom and further containing one nitrogen atom, 1 ~2 oxygen atom and/ar one sulfur 
atom includes pyrrollne, pyrrolidine, Imidazoline, Imidazoline, pyrazoline, pyrazolidine, plperidlne, plperazine, tetrahy- 
dropyrimidine, hexahydropyrimidine, tetra hydro pyridazine, hexahydropyridaztne, hexahydroazepine, tetrahydraxazole, 
tetrahydraisoxazole, tetrahydrothiazole, thiazoiidine, tetrahydroisothiazole, morpholine, thiomorpholine, indoline, isoin- 
doline, dihydroindazole, perhydroindazole, dihydroquinoine, tetrahydroquinoline, perhydroquinoline, dihydroisoquino- 
line, tetrahydroisoquinoline, perhydrolsoqu incline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, di- 
hydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline.tetrahydroquinoxaline, pertiy- 
droquinoxaline, dihydroquinazoline, tetrahydroquinazoline, perhydroqulnazoline, dihydrocinnoline, tetrahydrodnnoline, 
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perhydrocinnoline, dlhydrobenzoxazole, perhydrobenzoxazde, dihydrobenzothiazole, perfrydrobenzothlazole, dihyd- 
robenzlmidazole, perhydrobenzimldazale, pyrrole, imidazole, pyrazote, indole, isalndole, Indazole, benzlmldazole etc. 
[0037] Preferred R 1 is C1-8 alkoxy, phenyl, C3-8 cycloalkyl, hetero ring, or alkyl substituted by phenyl, C3-8 
cycloalkyl or hetero ring. Particularly, preferred R 1 is hetero ring. 
[003B] E is -0-, -S-, -SO- or -SO^. Particularly, preferred E is -S-. 

[0039] Preferred C3-10 cycloalkyl represented by R 3 and C3-1 0 cycloalkyl as substituant of CM alkyl in R 3 is C3-10 
cycloalkyl represented by cyclobutane, cyclopentane, cyclohexane, cyctaheptane, cyclooctane, cyclononane and cy- 
clodecane. Particularly, preferred carbocycllc ring Is cyclopentane or cyclohexane. 
[0040] Preferred J is -NR 16 - (in which R 16 is the same meaning as hereinbefore described.). 
[0041] Preferred R 4 is carbocyciic ring, hetero ring, or C1-8 alkyl substituted by carbocycllc ring or hetero ring. Par- 
ticularly, preferred R 4 Is C1-6 alkyl substituted by carbocycllc ring. 

[Salts] 

[0042] In the present invention , non-toxic salts In dudes all such salts. 

[0043] For example, the compounds of the present invention of the formula (I) may be converted into the corresponding 
salts by known method. Non toxic and water-soluble salts are preferable. Suitable salts Include the salts of alkalimetal 
(sodium, potassium etc.), alkaline-earth metal (calcium, magnesium etc.), ammonium salts, salts of organic amine which 
is pharmacologically permitted (tetramethyl ammonium, triethytamine, methylamine, dimethylamine, cydopentylamine, 
dicyclohexylamine, benzyiamlne, phenetylamlne, plperidine, monoethanolamlne, diethanolamlne, tris(hydroxy methyl) 
amine, lysine, arginine, N-methyl-D-gulcamine etc.). 

[0044] The compounds of the present invention of theformula (I) may be converted Into the corresponding acid-addition 
salts by known method. Non toxic and water-soluble salts are preferable. Suitable acid-addition salts include the salts 
with inorganic acids such as hydrochloric add, hydrobromic acid, sulpha nic add, phosphonlc acid, nitric acid and the 
salts with organic adds such as acetic acid, trifluoroacetic acid, lactic add, tartaric add, oxalic add, fu marie acid, maieic 
add, citric acid, benzoic acid, methanesurfbnic add, ethanesutfbnic acid, benzenesuHbnic acid, toluenesulfonic acid, 
isethionic acid, glucuronic add and gluconic add. 

[0045] The compounds of the present invention of theformula (I) or salts thereof may be converted into a corresponding 
hydrate by known methods. 

[0046] In the compounds of the formula (I), preferred compounds are as follows: 
the compound of the formula (la) 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (lb) 




O 
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(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (Ic) 



5 



10 




O 



15 (wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (1d) 



20 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), non-toxic salts thereof or the hydrates 
30 thereof. 

[0047] The concrete compounds are ones shown in the following Tables 1-40, non-toxic salts thereof and the hydrates 
thereof and ones described in Example. Also, the following concrete compounds Include the isomers generated by 
asymmetric carbon atom(s), i.e., R, S and RS form. In the following each Table, Me is methyl, Boc Is t-butoxycarbonyl, 
35 (-Bu Is Isobutyl, Ac is acetyl. 
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Processes for the Preparation thereof] 

(a) For the compounds of the formula (I), those in which E Is -O-, or -S-, I.e., the compounds of the formula (l-A) 
[0048] 




(wherein R 1_1 is the same meaning as hereinbefore described for R 1 , provided that amino group which is comprised 
in the group represented by R 1 ' 1 may be protected, if necessary, and R 3 " 1 is the same meaning as hereinbefore de- 
scribed for R 3 , provided that amino group which Is comprised In the group represented by R 3 " 1 may be protected, If 
necessary, and R 4 * 1 is the same meaning as hereinbefore described for R 4 , provided that -COOH, hydroxy or amino 
group which is comprised in the group represented by R 4_1 may be protected, if necessary, and E 1 is -COO-, -OCO-, 
-CONR 8 -, -NR 9 CO-, -O-, -S- or -CO-, and the other symbols are the same meanings as hereinbefore described.) may 
be prepared by amidation or esterifi cation of a compound of formula (II) 



D _ E t__R3-1 




(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (III) 

J2-R*1 (III) 

(wherein J 2 is -OH, -NHR 16 or hetero ring containing NH group (this hetero ring is the same meaning as hereinbefore 
described for hetero ring represented by R 4 R 16 and nitrogen atom which R 4 and R 16 are bound to, together.), and 
the other symbol is the same meaning as hereinbefore described.), or by amidation or estemlcatbn of a compound of 
formula (IV) 




(wherein E 2 Is -COOH, -NHR 9 or -OH, and the other symbols are the same meanings as hereinbefore described.) 
with a compound of formula (V) 
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E3-R3-1 (V) 

(wherein E 3 Is -OH, -NHR 8 or -COOH, and the other symbol is the same meaning as hereinbefore described.). 
[0049] The above amidation is known per se and can be carried out by, for example: 

5 

(1) using an acid ha ride, 

(2) using a mixed acid anhydride, 

(3) using a condensing agent etc. 

10 [0050] Each of those methods can be carried out, for example, as follows: 

(1) the method using an acid halide may be carried out, for example, by reacting a carboxyiic acid with an acid halide 
(e. g., oxaiyl chloride, thionyl chloride etc.) in an organic solvent (e.g., chloroform! methylene chloride, diethyl ether, 
tetrahydrofuran, ethyl acetate etc.) or without a solvent at from -20 D C to the reflux temperature, and then by reacting 

15 the acid halide obtained with an amine in the presence of a tertiary amine (e. g., pyridine, triethy lamina, dimethyl- 

aniline, dlmethylaminopyridine, N-methylmorphollne etc.) in an organic solvent {a. g., chloroform, methylene chloride, 
diethyl ether, tetrahydrofuran etc.) at 0°C - 40'C, 

(2) the method using a mixed acid anhydride may be carried out, for example, by reacting a carboxyiic acid and an 
acid halide (e. g., pivaloyl chloride, tosyl chloride, mesyl chloride, ethyl chloroformate, isobutyl chloroform ate etc.) 

20 in the presence of a tertiary amine (e. g., pyridine, triethylamlne, dlmethylanillne, dlmethylaminopyridine, N-meth- 

ylmorphollne etc.) In an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) 
or without a solve nt at -20°C - 40 °C, and then by reacting the mixt u re of acid anhydride obtal ned with a oo rresponding 
amine in an organic solvent (e. g„ chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.), at 0°C - 40X, 

(3) the method using a condensing agent (e. g., 1,3-dicyclahexy1carbodiimid8 (DCC), 1-e%l-3-[3-(dlmethy lamina) 
25 propyf]cabodilmide (EDC), 2-chloro-1-methytpyridinium iodide, 1 ,1 '-carbonyfdi imidazole (CDI) etc.) may be carried 

out, for example, by reacting a carboxyiic acid with an amine using a condensing agent in the presence or absence 
of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), in the presence or 
absence of 1-hydroxybenzotriazole (HOBt) in an organic solvent (e. g., chloroform, methylene chloride, dimethyl 
formamide, diethyl ether, tetrahydrofuran etc.) or without a solvent at 0°C - 40°C. 

30 

[0051] The reactions (1), (2) and (3) hereinbefore described may be preferably carried out in an atmosphere of inert 
gas (e. g., argon, nitrogen etc.) under anhydrous conditions. 

[0052] The above esterifi cation is known per se and can be carried out by, for example: 

35 (1) using an acid harlde, 

(2) using a mixed acid anhydride, 

(3) using a condensing agent etc. Each of those methods can be carried out, for example, as follows; 

(1) the method using an acid halide may be carried out, for example, by reacting a carboxyiic acid with an acid halide 

40 (e. g., oxaryl chloride, thlonyi chloride etc.) in an organic solvent (e.g., chloroform, methylene chloride, diethyl ether, 

tetrahydrofuran ethyl acetate etc.) or without a solvent at from -20°C to the reflux temperature, and then by reacting 
the acid halide obtained with an alcohol in the presence of a tertiary amine (e. g., pyridine, triethylamine, dimethy- 
laniline, dimethylaminopyridine, N-methylmorpholine etc.) in an organic solvent (e. g., chloroform, methylene chlo- 
ride, diethyl ether, tetrahydrofuran etc.) at 0°C ~ 40°C, 

45 (2) the method using a mixed acid anhydride may be carried out, for example, by reacting a carboxyiic acid and an 
acid halide (e. g., pivaloyl chloride, tosyl chloride, mesyl chloride, ethyl chloroformate, isobutyl chloroformate etc.) 
in the presence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopyridine, N-meth- 
ylmorpholine etc.) In an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) 
or without a solvent at -20°C - 40°C, and then by reacting the mixture of acid anhydride obtained with a corresponding 

so alcohol in an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.), at 0°C - 40 D C, 
(3) the method using a condensing agent (e. g„ 1,3-dicycbhexylcarbodiimide (DCC), 1-ethyl-3-[3-{dimethylamino) 
propyOcabodiimide (EDC), 2-chbro-1-methylpyridinium iodide, 1 .t-carbonyldiimidazole (CDI) etc.) may be carried 
out, far example, by reacting a carboxyiic add with an alcohol using a condensing agent in the presence or absence 
of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), in the presence or 

S5 absence of 1-hydroxybenzotriazofe (HOBt) in an organic solvent (e. g., chloroform, methylene chloride, dimethyl 
formamide, diethyl ether, tetrahydrofuran etc.) or without a solvent at 0°C - 40°C. 

[0053] The reactions (1), (2) and (3) hereinbefore described may be preferably carried out in an atmosphere of inert 
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gas (e. g., argon, nitrogen etc.) under anhydrous conditions. 

[0054] Also, for the compounds of the formula (l-A), those in which E 1 is -S-, i.e., the compounds of the formula (l-A-1 ) 




f£ (wherein all the symbols are the same meanings as hereinbefore described.) may be prepared by the reaction of a 
compound of formula (VI) 




(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (VII) 

30 X - R 3 " 1 (VII) 

(wherein X is halogen, and the other symbols is the same meaning as hereinbefore described.). 
[0055] The reaction of a compound of formula (VI) with a compound of formula (Vil) is known per se and can be carried 
out, for example, In an organic solvent (e.g., dlmethylformamide, acetone etc.), In the presence of base (e.g., potassium 
35 carbonate etc.), at 0 8 C ~ 40°C. 

(b) For the compounds of the formula (I), those in which E is -SO-, -SO^ »e., the compounds of formula (l-B) 
[0056] 

40 

m 

E 4 — R 3-1 
ff 1 j_ R «-i m 




SO 

(wherein E 4 Is -SO- or -S0 2 - and the other symbols are the same meanings as hereinbefore described.) may be pre- 
pared by the oxidation of a compounds of formula (l-A) wherein E 1 is -S-. 

[0057] The above oxidation is known per se, and in case of the oxidation from sulfide group to sulfoxide group, for 
ss example, it can be carried out in an organic solvent (e.g., methylene chloride, chloroform, benzene, hexane, t-butyl 
alcohol etc), in the presence of 1 equivalent of oxidizing agent (e.g., hydrogen peroxide, sodium periodate, acyl nitrite, 
sodium perborate, peracid (e.g., m-chloraperbenzoic acid, paracolic acid etc.) etc.), in a few minutes, at -7B°C to 0°C. 
[0058] Also, in the case of the oxidation from sulfide group to sulfone group, for example, it can be carried out In an 
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organic solvent (e.g., methylene chloride, chloroform, benzene, hexana, t-butyl alcohol etc.), in the presence of an excess 
amount of oxidizing agent (e.g., hydrogen peroxide, sodium periodate, potassium pemanganate, sodium perborate, 
potassium hydrogen peroxosulfate, peracid (e.g., m-chloroperbenzolc acid, pracetb acid etc.) etc.), in a few hours, at 
-78°C-40°C. 

5 

(f) For the compounds of the formula (l-F) 



[0059] 




20 (wherein A 1 is -CO- and the other symbols are the same meanings as hereinbefore described.) 
may be prepared by amidation or surfonamidation of a compound of formula (XiV) 



25 



30 



H o 



J — R 4 * 1 (XIV) 



(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (XV) 

35 RM- A* (XV) 

(wherein A 2 is -COOH or -S0 3 H, and the other symbol is the same meaning as hereinbefore described.). 
[0060] Surfonamidation is known perse, and can be carried out, for example, by reacting a sulfonic acid with an acid 
halide (e.g., oxaryl chloride, thlanyl chloride, phosphorus pentachloride, phosphorus trichloride etc.) in an inert organic 
40 solvent (e.g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) or without a solvent at -20 8 C to the 
reflux temperature, and then by reacting the sulfonyl halide obtained with a tertiary amine {e.g., pyridine, triethylamine, 
dimethylaniline, dimethylaminopyridine etc.) in an inert organic solvent (e.g., chloroform, methylene chloride, diethyl 
ether, tetrahydroturan etc.) at 0°C ~ 40 P C. 

[0061] Also, amidation may be carried out by the same method as hereinbefore described. 

45 

(h) For the compounds of the formula (I), those in which R 1 is hetero ring, or C1-4 alkyl substituted by hetero ring, and 
a substituent of such a hetero ring is C2-5 acyl or C1-4 alkoxycarbonyl, I.e., the compounds of the formula (l-H) 

[0062] 
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J — R 4 " 1 (I-H) 



(wherein R 23 Is bond or C1-4 alkylene, R 24 te C1-4 alkoxycarbonyl or C2-5 acyl, R 25 Is C1-4 alkyl, C1-4 alkoxy, phenyl, 
phenoxy, benzyioxy, -SR 5 , halogen, nltra or-NRW, n Is 0-2, 



N 

hetero 
V ring J 



/ N \ 

( hetero \ 



Is the same meaning as hereinbefore described for hetero ring in R 1 , provided that it contains at least one nitrogen atom. 
Also, when amino group exists in a substituent represented by R 25 , it may be protected, if necessary, and the other 
symbols are the same meanings as hereinbefore described.) may be prepared by the amidatton of a compound of 
formula (XVII) 



25 



30 



35 




R 3 " 1 



J — R 4 " 1 (xvn) 



40 



(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (XVIII) 



R24-OH 



(XVIII) 



(wherein R 24 is the same meaning as hereinbefore described.) 

[0063] The amldation can be carried out by the same method as hereinbefore described. 
45 (j) in the compounds of the formula (I), the compounds of formula (M) 
[0064] 



50 



R 3 " 5 




H o 



R 4 " 2 



(H) 
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(wherein R 14 , R 3-2 and R 4 * 2 are the same meanings as hereinbefore described for R 1 , R 3 , R 4 , respectively, provided 
that at least one of R 1 " 4 , R 3-2 and R 4 " 2 Is a group containing -COOH, hydroxy or amino group, and the other symbols 
are the same meanings as hereinbefore described.) 

may be prepared by the deprotection under alkaline conditions, the deprotection under acidic conditions and/or hy- 

* drogenolysis of the above compound of formulae (i-A), (l-A-1), (l-B), (l-F) or (l-H), 

[0065] The deprotection under alkaline conditions Is known perse, and may be carried out, for example, in an organic 
safvant {e.g., methanol, tetrahydrofuran, dioxane etc.), using an alkali metal hydroxide (e.g., sodium hydroxide, potassium 
hydroxide, lithium hydroxide etc.), an alkaline earth metal hydroxide (e.g., calcium hydroxide etc.) or a carbonate (e.g., 
sodium carbonate, potassium carbonate etc), an aqueous solution thereof or a mixture thereof at OX - 40°C. 

10 [0066] The deprotection under acidic conditions is known per se, and may be carried out, for example, in an organic 
solvent (e.g., methylene chloride, chloroform, dioxane, ethyl acetate, anlsole etc.) or without a solvent, using an organic 
acid (e.g.,trifluoroaceticadd,methanesurfonic acid, trimethylsilyl iodide etc.),oran Inorganicacld (e.g., hydrogen chloride 
etc.) or a mixture thereof (e.g hydrobromoacetic acid eta) at 0°C - 90 D C. 

[0067] The hydrogenolysis is known per se, and may be carried out, for example, in an organic solvent {e.g., tetrahy- 
15 drafuran, dioxane, diethyl ether, ethyl acetate, methanol, ethanol etc.), in the presence of a catalyst (e.g., palladium 
carbon, palladium, palladium hydroxide, palladium acetate, palladium black, platinum black, nickel, Raney-nickel etc.), 
at ordinary or elevated pressure under an atmosphere hydrogen gas, at 0*C - 80°C. 

[0068] It should be easily understood by those skilled in the art that the carboxy or hydroxy protecting group are not 
only t-butyl group or benzyl group but any group which can be easily and selectively eliminated can be used in the 

20 present invention. For example, a protecting group described In Protective Groups in Organic Synthesis (T. W. Greene, 
Wiley, New York (1991)) may be used. The amino protecting group are not only benzyloxycaraonyl group ort-butoxy- 
carbonyl group but any group which can be easily and selectively eliminated can be used in the present invention. The 
proposed compounds of the present invention may be easily prepared using those protecting groups. 
[0069] The compounds of formulae (II), (III), (IV). (V), (VI), (VII), (Vlll), (IX), (X), (XI), (XII), (XIII), (XIV), (XV), (XVI), 

25 (XVII) or (XVIII) are known per se or may be prepared by methods known per se or methods described in Example, but 
do not limit the present invention. 

[0070] For example, the compounds of formula (X) may be prepared by the methods described in LiebigsAnn. Chem, 
776-783, 1979. 

[0071] For example, the compounds of formula (XII) may be prepared by the methods described in J. Org. Chem, Vol. 
30 44, No. 10, 1979. 

[0072] For example, far the compounds of formula (XIV), those in which E is -0-, -S-, -SO, -SOfc-, i.e., the compound 
of formula (XIV 1 ), and for the compounds of formula (XVII), those in which E is -O-, -S-, -SO-, -SO2-, i.e., the compounds 
of formula (XVII 1 ) may be prepared by the method described in the following Schema 1 and Scheme 2. 

35 



40 



45 



50 



36 



EP 0 997 147 B1 




37 



EP 0 997 147 B1 




45 (jn each Scheme, E 5 is -O-, -S-, -SO-, or -SO r , Boc is t-butoxycarbonyl, (Boc) 2 0 is di-t-butyldicarbonate, R 26 is bond 
or C1-3 alkylene, and the other symbols are the same meanings as hereinbefore described.) 
[0073] The reactions described in the above-mentioned Schemes may be carried out by known methods. In the 
above-mentioned Schemes, compounds used for starting materials are may be known per se or may be easily prepared 
by known methods. 

so [0074] In the present invention, the other starting materials and each reagent are known per se or may be prepared 
by known methods. 

[0075] In each reaction In the present specification, products may be purified by a conventional manner. For example, 
it may be carried out by distillation at atmospheric or reduced pressure, high performance liquid chromatography, thin 
layer chromatography or column chromatography using silica gel or magnesium silicate, washing or recrystallization. 
ss Purification may be carried out after each reaction, or after a series of reactions. 
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Pharmacological activity] 

[0076] It has been confirmed that the compounds of the present Invention of the formula (I) possess an inhibitory 
action on N-type calcium channel according to the following experiment. 

5 

Determination of inhibitory activity on N-type calcium channel : 

[0077] Cell line was differentiated according to the method described in FEBS Letters, 235, 178-182, 1988. The cell 
was loaded with fluorescent reagent, Fura-2 - AM (at the final concentration of 10 \i M), at 37 D C for 30 minutes and 

10 suspended In Krebs-buffer containing HEPES (25 mM) to obtain the cell suspension. The obtained cell suspension was 
Incubated In the presence or absence of the compounds of the present Invention with nifedipine for 5 minutes. The cell 
was depolarized by adding potassium chloride solution (at the final concentration of 80 mM) thereto and then a fluores- 
cence intensity at the emission wavelength of 500 nm excited by the U V of 340 nm and 380 nm alternately was measured 
using the intracellular calcium analyzer (Nippon Bunko Co., CAF-110). The inhibitory activity of the compound of the 

15 present invention (at the final concentration of 3 p M) on calcium Influx Into the ceil was calculated from the difference 
in changing the fluorescence intensity at peak (AR) according to the following equation. 



20 



25 



30 



35 



40 



Inhibitory activity of me compound 
of the present invention (3 tiM) 
on calcium inlux (%) 



1 



Mean of AR in case of solution 
in the presence of the compound 
of the present invention 

Mean of AR in case of solution 
in the absence of the compound 
of the present invention 




X100 



[0078] The results were shown in Table 41 . 



Table 41 



Example No. 


Inhibitory activity on Ca influx (%) 


2 


75 


2(80) 


87 


2(86) 


63 


6(27) 


72 


6(44) 


86 


6(68) 


73 


9(13) 


68 



45 [0079] From the results of an experiment using the patch-damp technique described In PflDngers Archives, 391., 
85-100, 1 981 , the compounds of the present Invention at the concentration of 10jx M showed clearly an inhibitory action 
on flux of barium ion (calcium current) passed through an N-type calcium channel. The cells used in this experiment 
had been incubated according to the method described in FEBS Letters, 23^ 178-182, 1988. 

so [Toxidty] 

[0080] The toxicity of the compounds of the present invention are very low and therefore, it may be considered that 
the compounds of the present invention are safe for pharmaceutical use. 

55 [Application for pharmaceuticals] 

[0081] The compounds of the formula (I) possess an inhibitory action on N-type calcium channel, so they are useful 
as agent for the prevention and/or treatment of cerebral infarct, transient ischemic attack, encephalomyeiopathy after 
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cardiac operation, spinal angiopathy, hypertension with stress, neurosis or epilepsy eta or agent for the treatment of 
pain (for example, acute pain, chronic pain, pain after operation, cancer pain, neuralgia, pain caused by Infection etc.). 
[0082] For the purpose above described, the compounds of the general formula (I), of the present invention, non-toxic 
salts thereof, acid addition salts thereof and hydrates thereof may be normally administered systematically or partially, 

5 usually by oral or parenteral administration. 

[0083] The doses to be administered are determined depending upon age, body weight, symptom, the desired ther- 
apeutic effect, the route of administration, and the duration of the treatment eta in the human adult, the doses per person 
per dose are generally between 1 mg and 1000 mg, by oral administration, up to several times per day, and between 1 
mg and 100 mg, by parenteral administration (preferred into vein) up to several times per day, or continuous administration 

io between 1 and 24 hrs. per day into vein. 

[0084] As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases in 
which doses lower than or greater than the ranges specified above may be used. 

[0085] When administration of the compounds of the present invention, it is used as solid compositions, liquid com- 
positions or other compositions for oral administration, as injections, liniments or suppositories etc. for parenteral ad- 
16 ministration. 

[0086] Solid compositions for oral administration include compressed tablets, pills, capsules, dispersible powders, 
and granules. 

[0087] Capsules contain hard capsules and soft capsules. 

[0088] In such compositions, one or more of the active compound(s) is or are, admixed with at least one inert diluent 
20 such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalllne cellulose, starch, polyvinyl pyrrolidane, 
magnesium metasilicate aluminate. The compositions may also comprise, as is normal practice, additional substances 
other than inert diluents: e.g. lubricating agents such as magnesium stearate, disintegrating agents such as cellulose 
calcium glycolate, and assisting agents for dissolving such as glutamic acid, asparaginic acid. The tablets or pills may, 
if desired, be coated with film of gastric or enteric material such as sugar, gelatin, hydroxypropyl cellulose or hydroxypropyl 
25 cellulose phthalate etc. , or be coated with two or more films. And further, coating may include containment within capsu les 
of absorbable materials such as gelatin. 

[0089] Liquid compositions for oral administration include pharrnaceutically-acceptable emulsions, solutions, syrups 
and elixirs etc. In such liquid compositions, one or more of the active compound(s) is or are comprised in inert diluent 
(s) commonly used in the art (for example, purified water, ethanol etc.). Besides inert diluents, such compositions may 
30 also comprise adjuvants such as wetting agents, suspending agents, sweetening agents, flavouring agents, perfuming 
agents and preserving agents. 

[0090] Other compositions for oral administration include spray compositions which may be prepared by known meth- 
ods and which comprise on e or more of the active compound(s). Spray compositions may comprise additional substa nces 
other than inert diluents: e.g. stabilizing agents such as sodium hydrogen sulfate, stabilizing agents to give isotonicity, 

35 isotonic buffer such as sodium chloride, sodium citrate, citric acid. For preparation of such spray compositions, for 
example, the method described in the United States Patent No. 2668691 or 3095355 may be used. 
[0091] Injections for parenteral administration include sterile aqueous or non-aqueous solutions, suspensions and 
emulsions. Aqueous solutions or suspensions include distilled water for injection and physiological salt solution. 
Non-aqueous solutions or suspensions include propylene glycol, polyethylene glycol, plant oil such as alive oil, alcohol 

40 such as ethanol, POLYSOLBATE80 (registered trade mark) etc. Such compositions may comprise additional diluents: 
e.g. preserving agents, wetting agents, emulsifying agents, dispersing agents, stabilizing agent (for example, lactose), 
assisting agents such as assisting agents for dissolving (for example, glutamic acid, asparaginic acid). They may be 
sterilized for example, by filtration through a bacteria-retaining filter, by incorporation of sterilizing agents in the compo- 
sitions or by irradiation. They also may be manufactured In the form of sterile solid compositions and which can be 

45 dissolved in sterile water or some other sterile diluents for injection immediately before used. 

[0092] Other compositions for parenteral administration include liquids for external use, and endemic liniments, oint- 
ment, suppositories and pessaries which comprise one or more of the active compound(s) and may be prepared by 
know methods. 

so [Reference Example and Example] 

[0093] The following Reference Examples and Examples illustrate the present invention, but do not limit the present 
invention. 

[0094] The solvents in the parentheses show the developing or eluting solvents and the ratios of the solvents used 
ss are by volume in chromatographic separations and TLC. 
[0095] NMR in the parentheses show measured solvents. 
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Reference Example 1 

(2S)-3-c^ohexylmethDxy-24-butoxycarbony1aminoprapanGic acid 
5 [0096] 



10 




is OH 



[0097] Under cooling with ice, sodium hydride {60%, 3.95 g) was added to a solution of (2S)-3-hydroxy-2-t-butoxy- 
carbonylaminopropanolc acid (10.11 g) in dimethylfbrmamldB (200 ml, hereinafter abbreviated as DMF). The mixture 

20 was stirred for 30 minutes at 0°C. Under cooling with Ice, (bramomethyl)-cyclohexane (9.0 ml) was added dropwise to 
the reaction mixture and tetrabutyiammonium iodide (910 mg) was added thereto. The mixture was stirred far 23 hours 
at room temperature. Further, (bramomethyljcydohexane (2.1 ml) was added dropwise to the reaction mixture. The 
mixture was stirred for 4 hours. {Bromomethyi)cyclohexane (2.1 ml) was added dropwise to reaciton mixture again. The 
mixture was stirred far 25 hours at room temperature. The reaction mixture was concentrated and the residue was diluted 

25 with 1N hydrochloric acid and extracted with ethyl acetate. The extract was washed with water and saturated aqueous 
sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was concentrated and the 
residue was purified by silica gel column chromatography (chloroform : methanol = 97 : 3) to give the title compound 
(2.52 g) having thefolbwing physical data. 
TLC : Rf 021 (chloroform: methanol = 9:1); 

30 NMR (CDCI 3 ) : § 5.59-5.40 (1H, m), 4.46-4.27 (1H, m), 3.89-3.76 (1H, m), 3.64 <1H, dd, J=9.4, 4.6Hz), 3.27 (2H, d, 

J=6.2Hz), 1.79-0.79 (20H, m). 
Reference Example 2 
35 (2R)-3-cydohexy1methylthlo-2+b acid 
[0098] 



40 



45 




50 

[0099] To a solution of L-cysteine (133 mg) in ethanol (10 ml), 2N aqueous solution of sodium hydroxide (1.1 ml) and 
(bromomethyl)cyclohexane (0.1 7 ml) were added. The mixture was stirred for 2.5 hours at room temperature. Two normal 
aqueous solution of sodium hydroxide (0.6 ml) and dl-tert-butyi dlcarbonate (0.26 ml) were added to the reaction mixture. 
The mixture was stirred for 1 hour. Ethanol was removed by evaporation from the reaction mixture and it was acidified 
55 by adding 1 N hydrochloric acid and extraced with ethyl acetate. The extract was washed with saturated aqueous sodium 
chloride, dried over anhydrous magnesium sulfate. The organic layer was concentrated and the residue was purified by 
s i Ilea gel column ch romatography (chloroform : methanol = 1 9 : 1 ) to give the title compound (1 35 mg) having the following 
physical data. 
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TLC : Rf 0.21 {ethyl acetate : acetic acid : water =9:1 ; 1) ; 

NMR (CDCy : 64.42-4.28 (1H, m), 3.01 (1H, dd, J=14.2, 5.2Hz), 2.92 {1H, dd, J=14.2, 3.4Hz), 2.45 (2H, d, J=7.0Hz), 
1.91-0.81 (20H,m). 

Example 2 

<2S)-N-(4-methoxybenzy1)-3-cyclDhexylmeto^ 
[0100] 




[0101] The compound prepared in Reference Example 1 (90 mg), dlmethylamlnopyridine (6 mg) and 4-methoxyben- 
zylamine (43 mg) were dissolved In methylene chloride, and EDC-HCI (122 mg) was added thereto. The mixture was 
stirred for 12 hours at room temperature. The reaction mixture was concentrated. The residue was purified by silica gel 
column chromatography (hexane : ethyl acetate = 3 : 1) to give the compound of the present invention (84 mg) having 
the following physical data. 
TLC : Rf 0.20 (hexane : ethyl acetate = 3:1); 

NMRtCDCy : 6 7.19 (2H, d, J=8.2Hz), 6.85 (2H, d, J=B.2Hz), 6.80-6.66 (1H, br), 5.52-5.26 (1H, br), 4.44 (1H, dd, J=5.2, 
15.0Hz), 4.36 (1H, dd, J=5.8, 15.0Hz), 4.30-4.15 (1H, br), 3.89-3.79 <4H, m), 3.44 (1H, dd, J=7.0, 9.2Hz), 3.27 <1H, dd, 
J=6.1, 9.3Hz), 3.20 (1H. dd, J=6.1, 9.3Hz), 1.94 (5H P m), 1.44 (9H, s), 1.34-1.04 (4H, m), 0.96-0.74 (2H, m). 

Example 2(52) - Example 2(119) 

[01 02] By the reaction of the compounds prepared in Reference Example 1 , Reference Example 2, Reference Example 
3, or the carboxylic acid derivatives (obtained by the same desired procedure as Reference Example 3, using the 
compounds prepared In Example 1(1) - Example 1(20)) or the corresponding carboxylic acids derivatives thereof with 
the corresponding alcohol derivatives or amine derivatives by the same desired procedure as Example 2, the following 
compounds of the present invention were obtained. 

Example 2(52) 

(2R)-3-c^ohexylmethoxy-2-t-butoxyc»raanylamlnDpropanolc acid • 4-methoxybenzyl ester 
[0103] 
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TLC : Rf 0.16 (ethyl acetate : hexane =1:8); 

NMR (CDCIg) : 6 7.32-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1H, br. d, J=8.8Hz), 5.18 (1H, d, J=12.0Hz), 5.06 (1H, d, 
J=12.0Hz), 4.48-4.34 (1H, m), 3.81-3.76 (4H, m), 3.60 (1H, dd, J=9.8, 3. 2Hz), 3.19 (1H, dd, J=9.4, 6.6Hz), 3.09 <1H, 
dd, J=9.4, 6.4Hz), 1.74- 1.13 (19H, m). 

Example 2(53) 

{2S)-3-cydohBxylm8thoxy-2-t-butoxyt»rtonylanrilnopropanolc acid • 4-methoxybenzyl ester 
[0104] 




TLC : Rf 0.18 (ethyl acetate : hexane =1:8); 

NMR (CDCI3) : 6 7.32-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1H, br. d, J=8.8Hz), 5.18 (1H, d, J=12.0Hz), 5.06 (1H, d, 
J=12.0Hz), 4.48-4.34 (1H, m), 3.81-3.76 (4H, m), 3.60 (1H, dd, J=9.8, 3. 2Hz), 3.19 (1H, dd, J=9.4, 6.6Hz), 3.09 (1H, 
dd, J=9.4, 6.4Hz), 1.74-1.13 (19H, m). 

Example 2(80) 

(2R)-N-(4-methoxybenzy1)-3-cydDhex 
[0105] 
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TLC : Rf 0.48 (ethyl acetate : hexane =1:2); 

NMR (CDCIg) : 67.25-7.18 (2H, m), 6.89-6.84 (2H, m), 6.6B-6.60 (1H, m), 5.36 (1H, d, J=7.0Hz), 4.39.(2H, d, J=5.6Hz), 
4.28-4.18{1H ( m),3.80{3H ( s) l 2.98(1H ( dd,J=14.0,5.8Hz),2.82{1H,dd l J=14.0 I 7.0Hz), 2.46 (1H,dd,J=1 2.8, 7.0Hz), 
2.39 (1H, dd, J=12.8, 6.6Hz), 1.83-0.82 (20H, m). 

Example 2(82) 

(2S)-N-(4-dlmethy1aminobenzyl)-3-cyctohexyIra 
[0106] 




TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (COCI3) : 5 7.18-7.11 (2H ( m), 6.72-6.56 (3H, m), 5.46-5.30 (1H, m), 4.41 (1H, dd, J=14.2, 5.4Hz), 4.30 (1H, dd, 
J=14.2, 5.2Hz), 4.29-4.15 (1H, m), 3.82 (1 H, dd, J=9.2, 3.6Hz), 3.47 (1H, dd, J=9.2, 6.8), 3.31-3.16 (2H, m), 2.93 (6H, 
s), 1.75-0.74 (20H, m). 

Example 2(83) 

(2R)-N-(4-methoxybenzyl)-3-cydohex^ 
[0107] 




TLC ; Rf 0.18 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 6 7.23-7.16 (2H, m), 6.8&-6.82 (2H, m), 6.78-6.68 (1H, m), 5.46-5.28 (1H, m), 4.45 (1H, dd, J=14.2, 
5.4Hz), 4.35 (1H, dd, J=14.2, 5.6Hz), 4.28-4.16 (1H, m), 3.86-3.79 <4H, m), 3.47 (1H, dd, J=9.2, 7.0Hz), 327 (1H, dd, 
J=8.8, 6.4Hz), 3.20 (1H, dd, J=8.8, 6.2Hz), 1 .75-0.74 (20H, m). 

Example 2(84) 

(2S)-N-methyl-N-(4-mathoxybenzyl)-3-cydohexylmethaxy-2-t-butoxycarbo 
[0108] 
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TLC : Rf 0.56 (ethyl acetate : hexane =1:2); 

NMR {COCy : 6 7.21-7.13 (2H, m), 8.89-6.80 {2H, m), 5.47-5.38 {1H, m), 5.0O4.70 <2H, m), 4.45 (0.3H, d, J=1 6.6Hz), 
4.30 (0.7H, d, J=14.4Hz), 3.79 (3H, s), 3.66-3.47 (2H, m), 3.22-3.14 (2H, m), 3.01 (2.1 H, s), 2.89 (0.9H, s), 1.744.74 
(20H, m). 

Example 2(85) 

{2RS)-N^4~m8thaxyb8nzyl)^i^ 
[0109] 




TLC : Rf 0.24 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 6 7.20 (2H, d, J=9Hz), 6.86 (2H, d, J=9Hz), 6.83-6.68 (1H, m), 6.00-5.85 (1H, m), 4.39 (2H, d, J=6Hz), 
4.37-4.17 (1H, m), 3.80 (3H, s) ( 3.62-3.43 (2H, m), 3.13 (2H, d, J=6Hz), 2.16-1.97 (2H, m), 1.80-1 .00 (9H, m), 1.42 (9H, 
s), 1.00-0.70 <2H,m). 

Example 2(86) 

(2S)-N-(4-nitrabenzyl)-3-cydQhexylmethoxy-2-t-butoxycarfoanylaminoprD 
[0110] 
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TLC : Rf 0.28 (ethyl acetate : hexane =1:2); 

NMR (CDCy : 5 8.22-8.14 (2H, m), 7.48-7.41 (2H, m), 7.02-6.94 (1 H, m), 5.37 (1H, d, J=6.4Hz), 4.64 (1 H, dd, J=13.2, 
5.8Hz), 4.53 (1H, dd, J=13.2, 6.2Hz) ( 4.34-4.22 (1H, m), 3.87 <1H, dd, J=92, 3.6Hz), 3.52 (1H , dd, J=9.2, 6.6Hz), 3.30 
{1 H, dd, J=9.2, 62Hz), 324 {1H, dd, J=92, 6.0Hz), 1.77-0.78 {20H, m). 

Example 2(88) 

{2S)-N-(4-methoxybenzyi)-3-cyctah 
[0111] 




TLC : Rf 028 (ethyl acetate : hexane = 1:2); 

NMR (CDCIg) ; 8 7.20 (2H, d, J=9Hz), 8.85 (2H, d, J=9Hz), 6.85-8.70 (1 H, m), 5.50-5.30 (1 H, m), 4.41 (2H, d, J=6Hz), 
4.26-4.14 <1H, m), 3.88 (1H, dd, J=9, 4Hz), 3.80 (3H, s), 3.50 (1H, dd, J=9, 7Hz), 3.36-3.20 (1H, m), 1.90-1.05 (10H, 
m),1.44 (9H,s). 

Example 2(89) 

{2S)-N-(4-methoxybenzyl)-3-cyclahexylme%^ 
[0112] 




TLC : Rf 0.43 (ethyl acetate: hexane = 1 :2) ; 

NMR {CDCI3) : 67.25-7.18 <2H, m), 6.9&S.82 (2H, m), 6.68-6.58 (1H, m), 5.35 (1H, d, J=7.4Hz), 4.40 (2H, d, J=6.0Hz), 
4.28-4.18 (1H, m), 3.80 (3H, s), 2.99 (1H, dd, J=13.6, 5.6Hz), 2.82 (1H, dd, J=13.6, 7.0Hz), 2.48 (1H, dd, J=12.8, 7.0), 
2.39 (1H, dd, J=12.8, 6.6Hz), 1.86-0.80 (20H, m). 
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Example 2(90) 



(2R)-N-(4-methoxybenzyl)-3^clopentylmethylthio-2-t-butoxycarbonylamlnaprDpanamIde 



[0113] 



H 3 C 
H 3 C 



CH 3 O 



N 
H 




CH 3 



TLC : Rf 0.36 (ethyl acetate : hexane = 1:2); 

NMR {CDCI3) :57.25-7.18 (2H, m), 6.8M.82 (2H f m), 6.68-6.59 (1H, m), 5.36 (1H, d, J=7.4Hz), 4.39 (2H, d, J=5.6Hz), 
4.29-4.19 (1H, m), 3.80 (3H, s), 3.00 {1H, dd, J=13.6, 5.4Hz), 2.84 (1H, dd, J=13.6, 6.6Hz), 2.54 (2H, d, J=7.4Hz), 
2.10-1.95 (1H, m), 1.91-1.08 (17H, m). 

Example 2(91) 

{2S)-N-(4-methoxybenzyl)-3-cyclopentylmethoxy-2-t-butoxyrarto 
[0114] 




TLC : Rf 0.33 {ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 5 7.25-7.16 (2H, m), 7.01-6.82 (2H, m), 6.81-6.69 <1H, m), 5.42 (1H, d, J=5.8Hz) ( 4.44 <1H, dd, J=15.4, 
6.0Hz), 4.37 (1H, dd, J=15.4, 5.8Hz), 429-4.18 (1H, m), 3.84 (1H, dd, J=9.2, 3.8Hz), 3.80 (3H , s), 3.50 <1H, dd, J=9.2, 
7.0Hz), 3.37 (1H, dd, J=16.8, 7.4Hz), 3.28 (1H, dd ( J=16.8, 6.8Hz), 2.14-1.99 (1H, m), 1.75-0.83 {17H, m). 

Example 2(94) 

(2S)-N-(4-mathoxybanzy1)-4-cyctohaxylaxy-2^ 



[0115] 
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TLC ; Rf 0.21 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 5 7.25-7.15 (2H, m), 7.00-6.80 {3H, m), 6.03-5.88 (1H, m), 4.52-4.15 (3H, m), 3.80 (3H, 8). 3.71-3.42 
15 <2H, m), 3.26-3.08 (1H, m), 2.10-1.95 (2H, m), 1.85-1 .05 (10H, m), 1.42 (9H, s). 

Example 2(95) 

(2S)-N-(4-methoxyberuy1)-3-cyctopentylmethy^ 

20 

[0116] 



25 



30 




TLC : Rf 0.53 (ethyl acetate : chloroform = 15 : 1 00) ; 
35 NMR (CDCI3) : 5 7.25-7.18 (2H, m), 6.90-6.82 (2H, m), 6.64 (1 H, t, J=6.0Hz), 5.36 (1 H, d, J=7.2Hz), 4.39 (2H, d, J = 
6.0Hz),4.29-4.19<1H.m),3.80(3H l 8),3^ 
2.13-1.91 (1H, m), 1.90-1.08 (17H, m). 

Example 2(96) 

40 

(2R)-N-(4-nitrobenzy1)-3-cyclohexy1metho 
[0117] 

45 



50 




TLC : Rf 0.21 (ethyl acetate : hexane = 1 :2) ; 

NMR (CDCIa) : 68.21-8.14 (2H, m), 7.48-7.41 (2H, m), 7.03 (1 H, t, J=5.8Hz), 5.39 (1 H, d. J=6.2Hz), 4.63 (1 H, dd, J=16.2, 
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5.8Hz), 4.53 (1H. dd, J=16.2, 62Hz), 4.36-422 (1H, m), 3.87 (1H, dd, J=9.0, 3.6Hz), 3.53 {1H, dd, J=9.2, 6.6Hz), 3.30 
(1H, dd, J=9.2, 62Hz), 324 (1H, dd, J=92, 6.2Hz), 1.79-0.76 (20H, m). 

Example 2(97) 

(2R)-N-(4-nltro benzyl }-3-cyctah8xylm9lhyllhlo-24-bLitaxycartx3nylaminoprapan amide 
[0118] 




TLC : Rf 0.40 (ethyl acetate : hexane = 1:2) ; 

NMR {CDCI3) : 8 8.19-8.14 <2H, m), 7.48-7.43 (2H, m), 7.12 (1H, t, J=6.0Hz), 5.44 (1H, d. J=72Hz), 4.66-4.47 {2H, m), 
4.36-4.25 (1H, m), 2.98 (1H, dd, J=13.8, 5.8Hz), 2.86 <1H, dd, J=13.8, 6.6Hz), 2.56-2.33 <2H, m), 1.95-0.71 (20H, m). 

Example 2(98) 

{2R)-N-(furan-2-ylmethyl)-3-tyCto^ 
[0119] 




TLC : Rf 0.60 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.37-7.34 (1H, m), 6.76-6.71 (1H, m), 6.33 (1H, dd, J=5.0, 1.8Hz). 6.26-6.23 {1H, m), 5.35 (1H, d, 
J=7.2Hz), 4.51 (1H, dd, J=15.4, 5.4Hz), 4.40 (1H, dd, J=15.4, 5.4Hz), 42W.18 {1H. m). 2.98 {1H, dd, J=13.8, 5.4Hz), 
2.81 (1H, dd, J=13.8, 7.0Hz), 2.45 (1H, dd, J=12.6, 7.0Hz), 2.39 (1H, dd, J=12.6, 6.6Hz), 1.88-0.78 (20H, m). 

Example 2(99) 

(2R)-N-(4-dimethytamlnobenzy1)-3^ 
[0120] 
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TLC : Rf 0.43 (ethyl acetate : hexane = 1:2); 

NMR (CDCy : 6 7.20-7.12 (2H, m), 6.73-6.67 (2H, m), 6.5W.51 <1H, m), 5.35 (1H, d. J=7.4Hz) t 4.44-4.1 7 (3H, m), 
15 2.98 (1H, dd, J=13.8, 5.4Hz), 2.94 (6H, s), 2.82 (1H, dd, J=13.8, 7.0Hz), 2.51-2.34 (2H, m), 1 .88 -0.79 (20H, m). 

Example 2(1001 

{2R)-2-t-butoxycartranytamino-3-cydohexylmethylthiapropanoic acid - 4-methaxy benzyl ester 

20 

[0121] 



25 



30 




35 

TLC ; Rf 0.68 (ethyl acetate : hexane = 1 ; 2); 

NMR (COCI 3 ) ; 6 7.34-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1H, d, J=8.0Hz), 5.16 <1H, d ( J=11.6Hz), 5.08 (1H, d, 
J=11.6Hz), 4.57-4.48 (1H ( m), 3.61 (3H, s) p 2.93 (2H, d, J=4.8Hz), 2.35 (2H, d, J=7.0Hz), 1.85-0.75 (20H, m). 

40 Example 2(101) 

(2R)-N-(4-methoxycyclohexylmethyl)-2-t-biJtax^ 

[0122] 

45 



50 



55 




(The relative configuration of cycbhexyl ring substituted by methoxy group is not determined, but the above compound 



50 



EP 0 997 147 B1 



is a single compound. This compound is the isomer of the compound prepared in Example 2(102).) 
TLC : Rf 0.40 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 6.47 <1H, t, J=6.0Hz), 5.37 (1H, d, J=7.4Hz), 4.22-4.12 (1H, m), 3.46-3.36 (1H, m), 329 <3H ( s), 
3.17-3.09 (2H, m), 2.95 (1H, dd, J=13.6, 5.6Hz), 2.78 {1H, dd, J=13.6, 6.8Hz), 2.54-2.38 (2H, m), 2.00-0.81 {29H, m). 

Example 2(102) 

{2R)-N-(4-methoxycyclohexylmethy1)-24-^ 
[0123] 




{The relative configuration of cyctohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared In Example 2(101).) 
TLC : Rf 0.30 (ethyl acetate : hexane = 1:2); 

NMRfCDCIa) : 5 6.46(1 H, t, J=5.6Hz), 5.36 (1H, d, J=7.0Hz), 4.22-4.12 (1H, m), 3.34 (3H,s), 3.17-2.91 (4H, m),2.79 
(1H, dd, J=13.B, 7.0Hz), 2.54-2.38 (2H, m), 2.15-2.01 (2H, m), 1.89-0.B2 (27H, m). 

Example 2(103) 

{2R)-N-(4-phBnoxybenzyt)-2-t-butaxyrarbonytamin^ 
[0124] 




NMR (CDCI3) : 6 7.39-7.22 (m, 4H), 7.15-7.06 (m, 1H), 7.03-6.93 (m, 4H), 6,70 (t, J=S.3Hz, 1H), 5.35 (d,J=6.8Hz, 1H), 
4.44 (d, J=6.0Hz, 2H), 4.30-4.20 (m, 1H). 2.99 (dd, J=14.0, 5.6Hz, 1H), 2.83 (dd, J=14.0, 7.0Hz, 1H), 2.52-2.36 (m, 2H), 
1.88-0.79 (m, 20H). 

Example 2(104) 

(2R)-N-((1S)-1-(4-nitrophenyi)ethyl^ 
[0125] 
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CH 3 



TLC : Rf 0.46 (ethyl acetate : hexane =1:2); 

ISIMR (CDCk,) : 8 8.25-8.15 (2H, m), 7.54-7.45 (2H, m), 6.84 (1H, d, J=7Hz), 5.36 <1H, d, J=7Hz), 5.15 (1H, quintet, 
J=7Hz), 4.21 (1H, td, J=7, 5Hz), 2.93 (1H, dd, J=14, 5Hz), 2.79 <1H, dd, J=14, 7Hz), 2.44 (2H, d, J=7Hz), 1.88-0.78 
(11H, m), 1.52 (3H,d, J=7Hz), 1.46 (9H, 8). 

Example 2(105) 

{2R)-N-({1 RH-(4-nitrcpheny0e 

[0126] 




CH 3 



TLC : Rf 0.47 {ethyl acetate : hexane =1:2); 

NMR {CDCy : 88.22-8.15 {2H, m), 7.51-7.44 (2H, m), 6.89 (1H, d, J=7.8Hz), 5.32 (1 H, d, J=7.0Hz), 5.21-5.06 (1H, m), 
4.27-4.17 (1H. m), 2.95 <1H. dd, J=14.0, 5.8Hz), 2.80 (1H, dd, J=14.0, 7.0Hz), 2.44 (1H, dd, J=12.4, 6.8Hz), 2.38 (1H, 
dd, J=12.4, 6.6Hz), 1.88-0.80 (23H, m). 

Example 2(106) 

<2R)-N-methyl-N-(4-nitrobenzyl)-2-t-buta^ 



[01271 
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TLC : Rf 0.37 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 6 82W.16 {2H, m), 7.48-7.41 (2H, m), 5.38-525 (1H, m), 4.95-4.60 (3H, m), 3.14 {2.33H, 8), 2.98 
15 (0.67H, s), 2.96-2.66 (2H, m), 2.46 (1.56H, d, J=6.6Hz), 2.33 {0.44H, d, J=6.6Hz), 1.88-0.81 (20H, m). 

Example 2(107) 

(2R)-N-(1-(4-melhoxy phenyl)- 1-rrothytethyl)-2-t-butoxycarbanylamln^ 

20 

[0128] 



25 



30 




H3C CH3 



35 

TLC : Rf 021 {ethyl acetate : hexane =1:5); 

NMR {CDCI3) : 57.37-7.26 (2H, m), 6.89-6.79 (2H, m), 6.70 (1H, be), 5.36 (1H, d, J=8Hz), 4.11 (1H, td, J=7, 5Hz), 3.80 
{3H, s), 2.91 (1H, dd, J=14, 5Hz), 2.75 (1H, dd t J=14, 7Hz), 2.47 (2H, d, J=7Hz), 1 .90-0.80 (1 1H, rn), 1.70 (3H f s), 1.69 
{3H, s), 1.47 (9H,s). 

40 

Example 2(1081 

{2R)-N-(1-me%M-(4-nitraphenyl)ethyl)-2^ 
45 [0129] 



50 



55 
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N0 2 



H3C CH3 



TLC : Rf 0.34 (ethyl acetate : hexane = 1:3); 

NMR (CDCy : $8.22-8.12 (2H, m), 7.60-7.49 (2H, m), 6.89 (1H, bs), 5.31 (1H, d, J=8Hz), 4.14 {1H, td, J=7, 5Hz), 2.90 
(1H, dd, J=14 P 5Hz),2.75(1H, dd, J=14, 7Hz),2.47 (2H, d, J=7Hz) p 1.90-0.80 (11H, m), 1.71 (3H, s), 1.70 (3H, s), 1.50 
(9H, 8). 

Example 2(109) 

<2S)-N-(<1 R)-1-<4-nitraphenyl)Bthy^ 



TLC : Rf 0.37 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 88.23-8.16 <2H, m), 7.53-7.46 (2H, m), 6.83 (1H, d, J=7.4Hz), 5.36 (1H, d, J=7.4Hz), 5.22-5.08 (1H, m), 
4.25-4.16 (1 H, m), 2.94 (1 H, dd, J=13.6, 5.6Hz) 2.78 (1 H, dd, J=1 3.6. 7.0Hz), 2.44 (2H, d, J=6 .8Hz), 1 .88-0.80 (23H, m). 

Example 2(110) 

(2R)-N-rrwthyl-N-(4-methoxybenzyi)-2-t-butoxycarbonylamlnc-3-cyc 



[0130] 




CH 3 



[0131] 
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TLC : Rf 0.44 {ethyl acetate : hexane =1:2). 

15 

Example 2(112) 

(2R)-N-(4-benzyloxylwnzyl)-2-t-butoxycarbon 
20 [0132] 



25 



30 




TLC : Rf 0.54 (ethyl acetate : hexane = 1:2); 
35 NMR (CDCI3) : 5 7.46-7.15 (m, 7H), 6.98-6.88 (m, 2H), 6.64 (t, J=6.0Hz, 1H), 5.35 (d, J=6.6Hz, 1H) P 5.05 (s, 2H), 4.39 
(d, J=5.4Hz, 2H), 428-4.18 (m. 1H), 2.98 (dd, J=13.8, 5.8Hz, 1H), 2.82 {dd, J=13.8, 7.0Hz, 1H), 2.42 (d, J=7.8Hz, 2H), 
1.88-0.76 (m, 20H). 

Example 2(113) 

40 

{2R)-N-(3-benzyloxy-4-methoxyberuyl)-2^ 
[0133] 

45 



SO 
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TLC : Rf 0.33 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 6 7.47-7.30 (m, 5H), 6.86-6.84 <m, 3H),6.60 {t, J = 6.0 Hz, 1H) 5.31 (d, J = 6.8 Hz, 1H), 5.14 (s, 2H), 
4.35 <d, J = 6.0 Hz, 2H), 4.26-4.16 (m, 1H), 3.87 (s, 3H) f 2.96 (dd, J = 13.6, 5.6 Hz, 1H), 2.B0 (dd, J = 13.6, 6.6 Hz, 1H), 
2.50-2.34 (m, 2H), 1.85-1.57 {m, 5H), 1.53-1.35 (m, 10H), 1.33-0.78 {m, 5H). 

Example 2(114) 

N-((1R)-2-cydohexylmethylthlo-1-{4-phenylp^ acid • t- butyl ester 

[0134] 



P 

CH 3 0 f 

o 



TLC : Rf 0.49 (ethyl acetate : hexane =1:2); 
NMR (COCy : 8 7.33-725 (m, 2H), 6.95-6.89 (m, 3H), 5.41 (d, J=8.7Hz, 1H), 4.86-4.78 (m, 1H), 3.82-3.76 (m, 4H), 
3.26-3.17 (m, 4H), 2.87 (dd, J=13.5, 7.5Hz. 1 H), 2.76 (dd, J=1 3.5, 6.0Hz, 1 H), 2.44 (d, J=6.9Hz, 2H), 1 .84-0.86 (m, 20H). 

Example 2(115) 

(2R)-N-(2-phenoxypyridin-5-yl)-2-t-buioxycarbonylamino-3-cydo 
[0135] 




TLC : Rf 0.56 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 6 8.53 (br. s, 1H), 8.20 (d, J=3.0Hz, 1H), 8.07 (dd, J=9.0, 2.8Hz, 1H), 7.44-7.34 (m, 2H), 7.22-7.09 (m, 
3H), 6.89 (d, J=9.2Hz, 1H), 5.47 (d, J=7.2Hz ( 1H), 4.42-4.32 (m, 1H), 3.04 (dd, J=13.8, 6.2Hz, 1H), 2.88 (dd, J=13.8, 
7.0Hz, 1H), 2.48 (d, J=6.6Hz, 2H), 1.90-0.79 (m, 20H). 
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Example 2(116) 



{2R)-N-(2-phenDxypyridln-5-ylmethy^ 
[0136] 




CH 3 O { 



TLC : Rf 0.59 (ethyl acetate : hexane =1:1); 

NMR (CDCy : 5 8.1 1-8.07 (m, 1 H), 7.66 (dd, J=8.4, 2.2Hz, 1H), 7.46-7.35 (m, 2H), 7.25-7.08 (m, 4H), 6.87 <d,J=8.4Hz, 
1H), 6.82-6.74 (m, 1H), 5.34 (d, J=7.2Hz, 1H), 4.42 (d # J=6.4Hz, 2H), 4.29-4.19 (m, 1H), 2.97 (dd, J=13.6, 5.6Hz, 1H), 
2.82 (dd, J=13.6, 6.6Hz, 1H), 2.42 (d, J=6.6Hz, 2H), 1.88-0.78 (m, 20H). 

0 

Example 2(117) 

<2R)-N-(4-(morphDlln^yl)benzyl)-2-t-butaxyra 



[0137] 



H,C 



CH 



'3^vJ II 

M 



TLC : Rf 0.41 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 6 7.23-7.18 (m, 2H), 6.89-6.84 (m, 2H), 6.60 (t, J=5.1Hz, 1H), 5.35 <d, J=7.8Hz, 1H), 4.36 <d,J=5.7Hz, 
2H), 4.26-4.20 (m, 1 H), 3.88-3.84 (m, 4H),3.16-3.12 (m, 4H), 2.98 (dd, J=13.8, 5.7Hz, 1H), 2.82 (dd, J=1 3.8, 6.9Hz, 1H), 
2.45 (dd, J=12.6, 6.6Hz. 1H), 2.40 (dd, J=12.6, 6.9Hz, 1H), 1.85-0.82 (m, 20H). 

Example 2(118) 

(2R)-N-(1-phenylplperidln-4-yl)-2-t-butaxycarbonylamlno-3-cydohBxylma 
[0138] 
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TLC : Rf 0.42 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 6 7.29-7.22 (m, 2H), 6.95-6.92 {m, 2H), 6.88-6.82 (m, 1H), 6.37 (d, J = 7.5 Hz, 1H) ( 5.36 (d, J = 6.6 Hz, 
1H), 4.204.13 (m, 1H), 4.01-3.88 (m, 1H), 3.63-3.56 <m, 2H), 2.99-2.86 (m, 3H), 2.78 {dd, J = 13.5, 6.9 Hz, 1H), 2.48 
{dd, J o 12.6, 6.9 Hz, 1H), 2.45 (dd, J = 12.6, 6.6 Hz, 1H), 2.08-1.98 {m, 2H), 1.87-1.78 (br, 2H), 1.76-1.54 (m, 5H), 
1.52-1.38 (m,10H), 1.31-1.06 (m, 3H), 1.00-0.86 (m, 2H). 

Example 2(119) 

(2R)-N-(1-methy{plperidirv4-yl)-2-t-butra 



TLC: Rf 0.41 (chloroform : methanol = 9:1); 

NMR (CDCy : 5 6.41 {d, J = 6.9 Hz, 1H), 5.36 (d, J = 6.6 Hz, 1H), 4.19-4.12 (m, 1H), 3.88-3.75 (m, 1H), 2.97-2.75 (m, 
4H), 2.51-2.40 (m, 2H), 2.36 (s, 3H), 2.31-2.21 (m, 2H), 1.99-1.88 (m, 2H), 1.86-1.56 (m, 7H), 1.53-1.59 (m, 10H), 
1.30-0.86 (m, 5H). 

Reference Example 4 

(2S)-N-(4-methoxybenzyf)-3-cyclohexylmethoxy-2-aminDpropanamide hydrochloride 



[0139] 




[0140] 
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[0141] Under cooling with ice, a solution of 4N solution of hydrogen chloride in dioxane (12 ml) was added drapwise 
to the compound prepared in Example 2 (1160 mg). The solution was warmed to room temperature and stirred for 1 
Hour. The reaction mixture was concentrated to give the title compound (920 mg) having the following physical data. 
15 TLC : Rf 078 (chloroform : methanol = 9:1); 

NMR (CD3OD) : 5 7.26-7.19 <2H, m), 6.91-6.83 (2H, m), 443 (1 H, d, J=14.6Hz), 4.28 (1H, d, J=14.6Hz), 4.03 (1H, dd, 
J=5.8, 4.0Hz), 3.83-3.66 (5H, m), 3.35-3.20 <2H, m), 1.75-0.61 (11H, m). 

Example 5 

20 

{2S)-N-(4-memoxybenzyl)-3-cyclohexylmethaxy-2-bBnzoylaminopropanamide 
[0142] 

25 



30 




35 

[0143] Benzoyl chlon'de (0.04 ml) was added dropwise to a solution of the compound prepared in Reference Example 
4 (95 mg) and pyridine (0.07 ml) In methylene chloride (2 ml). The mixture was stirred for 1 hour at room temperature. 
The reaction mixture was diluted with methylene chloride and washed with 1 N hydrochloric acid, water and saturated 
40 aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was concentrated 
and the residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2 : 1) to give the compound 
of the present invention (90 mg) having the fallowing physical data. 
TLC : Rf 021 (ethyl acetate : hexane =1:2); 

NMR {CDCI3) : 6 7.86-7.80 (2H, m), 7.56-7.39 (3H, m), 7.27-7.16 (3H, m), 6.93-6.83 (3H, m), 4.70 (1H, ddd, J=8.8, 6.4, 
45 4.2Hz), 4.47 (1H, dd, J=14.8, 5.6Hz), 4.39 (1H, dd, J=14.8, 5.6Hz), 3.95 (1H, dd. J=9.0, 4.2Hz), 3,80 (3H, s). 3.50 (1H, 
t, J=8.4Hz), 3.36 (1H, dd, J=9.0, 6.2Hz), 3.24 (1H, dd, J=9.0, 6.2Hz), 1.77-0.71 (11H, m). 

Example 6 - Example 6(86) 

so [0144] By the same desired procedure as Reference Example 4 -+ Example 5, using the compounds prepared in 
Example 2 Example 2(80), Example 2(83), Example 2(100) - Example 2(110), Example (112) - Example 2(119) the 
following compounds of the present Invention were obtained. 

[0145] Also, {-)-3-t^utoxycarbonylthlazolidln-2-ylcanbaxyilc acid was used for the preparation of the compound of 
Example 6(60). 

55 [0146] (+)-3-t-butoxycarbonyfthiazolidin-2-y1carboxylic acid was used for the preparation of the compound of Example 
6(61). 

[0147] (+)-3-t-bLrtoxycarbonyithiazoiidin-2-yicarbDxylic acid was used far the preparation of the compound of Example 
6(63). 
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Example 6(23) 

(2S)-N-(4-methDxyben2yl)-3K^lohBxylmBthoxy-2-plvaloylamlnoprapanamide 
9 [0148] 



10 



15 




TLC : Rf 024 (ethyl acetate : hexane =1:2); 
20 NMR (CDCI 3 ) : 5 723-7.15 <2H, m) p 6.89-6.77 (3H, m), 6.67 <1H, d, J=6.0Hz), 4.5<M.29 (3H, m) f 3.83-3.76 (4H, m) ( 
3.43-3.16 (3H, m), 1.72-0.71 (20H, m). 

Example 6(24) 

25 (2S)-N-(4-methoxybenzyi)-3-cycloh^ 

[0149] 



35 




40 

TLC : Rf 0.1 1 (ethyl acetate : hexane = 1 :2) ; 

NMR (CDCb) : 6 7.83-7.75 (2H, m), 7.25-7.17 (2H, m), 7.10 (1H, d p J=5.8Hz), 6.97-6.82 (5H, m), 4.68 <1H, ddd, J=10.0, 
5.8, 3.8Hz), 4.42 (2H, d, J=5.4Hz), 3.95 (1H, dd, J=9.2, 4.0Hz), 3.86 (3H, s), 3.80 (3H, s), 3.49 (1H, t, J=9.2Hz), 3.36 
45 (1H, dd, J=9.2, 6.2Hz), 324 (1H, dd, J=9.2, 6.6Hz), 1.76-0.74 (11H, m). 

Example 6(25) 

<2S)-N-(4-methoxybenzyl)-3-cyclohex^ 

so 

[0150] 



55 
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TLC : Rf 026 (ethyl acetate : hexane = 1:2); 

NMR (CDCIg) : 8 6.33-826 <2H, m), 8.01-7.94 (2H, m), 7,38 (1H, d, J=5.8Hz), 7.25-7.18 (2H, m), 6.95-6.83 {3H, m). 
4.67 (1H, ddd, J=9.6, 5.8, 4.0Hz), 4.48 (1H, dd, J=14.8, 5.8Hz), 4.38 {1H, dd, J=14.6, 5.4Hz), 3.9 2 (1H, dd, J=9.2, 
4.4Hz), 3.80 (3H, s), 3.49 (1 H, t, J=9.2Hz), 3.37 (1 H, dd, J=9.6, 6.2Hz), 3.24 (1H, dd, J=9.6, 6.6Hz), 1 .74-0.70 (1 1 H, m). 

Example 6(26) 

<2S)-N-(4-methoxybenzy1)-3-cyclohexy^ 
[0151] 




TLC : Rf 0.60 (ethyl acetate ; hexane =1:1); 

NMR (CDCy : 5 7.23-7.15 (2H, m), 6.89-6.82 (2H, m), 6.81-6.70 (1H, m), 6.41 (1H, d, J=6.2Hz), 4.50 (1H, ddd, J=8.4, 
6.6, 4.4Hz), 4.39 <2H, d, J=6.2Hz), 3.86-373 (4H, m), 3.39 (1H, t, J=8.8Hz), 3.30 (1H, dd, J=9.4, 6.0Hz), 3.19 (1H, dd, 
J=9.4, 6.2Hz), 2.22 (1H, t, J=7.0Hz), 1.74-0.70 (38H, m). 

Example 6(27) 

(2S)-N-(4-methoxybenzy1}-3-cyclohexy^ 
[0152] 
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TLC : Rf 0.48 {ethyl acetate : hexane =1 : 1) ; 

NMR (COCy : 6 7.22-7.15 (2H. m), 6.89-6.73 (3H, m), 6.43(1 H, d, J=6.4Hz), 4.48 (1 H, ddd. J=8.2, 6.4, 4.2Hz), 4.46-4.29 
(2H, m), 3.82-373 (4H, m), 3.38 {1H, t, J=8.4Hz), 3.31 (1 H, dd, J=9.2, 6.4Hz), 3.20 <1H, dd, J=9.2, 6.2Hz), 2.14 (1H, tt, 
J=11.6. 4.0Hz), 1.94-0.71 (21H, m). 

5 

ExamplB 6(30) 

{2R)-N-(4-methoxybenzyl)3^dohexylmethylthlo-2-cydopentytcarbany1am 
10 [0153] 



15 



20 




TLC ; Rf 0.19 {ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 5 7.24-7.05 (3H, m), 6.B7-6.80 (2H, m), 6.59 <1H, d, J=7.0Hz), 4.62-4.52 (1H, m), 4.39 (1H, dd, J=15.0, 
25 5.8Hz), 4.31 (1H, dd, J=15.0, 5.4Hz), 3.78 (3H, s), 2.93 (1H, dd, J=13.4, 5.4Hz), 2.79 <1H, dd, J=13.4, 7.4Hz), 2.66-2.50 
{1H, m), 2.45 (2H, d, J=7.0Hz), 1.95-0.78 {19H, m). 

Example 6(31) 
30 {2R)-N-(4-mBthDxybenzy1)-3-cydDhBxy1m^ 

[0154] 



35 



40 




TLC : Rf 0.27 {ethyl acetate : hexane =1:2); 

NMR {CDCI3) : 5 7.24-7.16 (2H, m), 6.89-8.78 (3H, m), 6.46 (1H, d, J=6.8Hz), 4.52-4.42 (1H, m), 4.38 (2H, d, J=5.8Hz), 
3.79 (3H, S), 2.95 (1H, dd, J=13.6, 5.0Hz), 2.74 (1H, dd, J=13.6, 8.0Hz), 2.47 (2H, d, J=7.0H z), 2.20-2.05 (1H, m), 
so 1,92-0.82 (21 H, m). 

Example 6(32) 

(2R)- N-(4- methoxy benzyl)-3-cycloh exy^ 

55 

[0155] 
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TLC : Rf 0.15 (hexane : ethyl acetate = 2:1); 

NMR (CDCIg) ; 87.20 (2H, d, J=8.6Hz), 6.86 (2H, d, J=8.6Hz), 6.80-6.72 (1H, br), 6.35 (1H, d, J=7.0Hz), 4.52-4.38 (3H, 
m) p 3.80 (3H, s), 3.09-2.91 (2H, m), 2.73 (1H, dd, J=8.0, 14.0Hz), 2.48 <2H, d, J=6.6Hz) p 2.3B-2.07 (4H, m), 2.06-1 .32 
(8H, m), 1.27-1.08 {3H, m), 1.03-0.89 (2H, m). 

Example 6(33) 

(2R)-N-(4-methoxybenzyl)-3-<ydDhexylmethyl^^ 
[0156] 




TLC : Rf 0.30 (hexane : ethyl acetate = 2:1); 

NMR (CDCIg) : 5 7.20 (2H, d, J=8.6Hz), 6.86 (2H, d, J=8.6Hz), 6.80-6.74 (1 H, bl), 6.37 (1H, d, J=7.0Hz), 4.50-4.37 (3H, 
m), 3.80 (3H, s), 2.95 (1H, dd, J=5.6, 14.0Hz), 2.74 (1H, dd, J=8.0, 14.0Hz), 2.47 (2H, d, J=6.6Hz), 2.35-2.20 (1H, m), 
1 .95-1 .33 (18H, m), 1 .30-1 .08 (3H, m), 1 .03-0.90 (2H, m). 

Example 6(34) 

(2R)-N-(4- methoxy benzy1)-3-cydDh exyl methylfr ^ 



[0157] 
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(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound Is the isomer of the compound prepared in Example 6(35).) less polar 
TLC : Rf 0.48 (hexane : ethyl acetate = 1:1); 

NMR {CDCI3) : 8 7.20 (2H, d, J=8.8Hz), 6.88 <2H, d, J=8.8Hz), 6.82-6.79 {1H. br), 6.49 (1H, d, J=7.0Hz), 4.51-4.37 
{3H, m), 3.80 (3H, e), 3.46-3.39 (1H, m), 3.29 (3H, s), 2.95 (1H, dd, J=5.6, 14.0Hz), 2.73 <1H, dd, J=8.0, 14.0Hz), 2.47 
<2H, d t J=6.6Hz), 2.28-2.13 (1H, m), 2.00-1.59 (12H, m), 1.51-0.93 (7H, m). 

Example 6(35) 

{2R)-N-(4- methoxy benzyl)-3-cycloh exyi methyith io-2-(4-methoxycycloh exyicarbony lamino) propanamide 
[0158] 




(The relativB configuration of cyclohexyl ring substituted by methoxy group Is not determined, but the above compound 
Is a single compound. This compound is the Isomer of the compound prepared In Example 6(34).) more polar 
TLC : Rf 0.33 (hexane : ethyl acetate = 1:1); 

NMR (CDCI3) S 7.20 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz), 6.77 (1H, t, J=5.8Hz), 6.48 (1H, d, J=7.0Hz), 4.50-4.37 
(3H, m), 3.80 <3H, s), 3.35 (3H, s), 3.12 (1H, tt, J=4.2, 10.6Hz), 2.94 (1H, dd, J-S.1, 13.9Hz), 2.72 (1H, dd, J=B.1, 
13.9Hz), 2.47 (2H, d, J=6.6Hz), 2.17-2.03 (3H, m), 2.00-1.57 (8H, m), 1.51-0.93 (9H, m). 

Example 6(36) 

(2R)-N-(4-methoxybenzy1)-3-cydDhexy1m^ 
mlde 

[0159] 




TLC : Rf 0.29 (ethyl acetate : hexane = 2:3); 

NMR (CD3OD) : 57.23 (2H, d, J=9Hz), 6.65 (2H, d, J=9Hz), 5.23 (1 H, bs), 4.5S4.44 (1 H, m), 4.44-4.22 (2H, m), 4.00-3.84 
(1H, m), 3.81-3.63 (1H, m), 3.77 (3H. s), 3.40-2.65(4H, m), 2.42(2H, d, J=7Hz), 1.91-1.58 (6H, m), 1.58-1.10 (3H, m), 
1.45 and 1.40 (9H, s), 1 .05-0.80 (2H, m). 
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Example 6(37) 

(2R)-N-(4-methDxybenzyl)-3-<ydDhexylmBto^ 
5 [0160] 



10 



15 




TLC : Rf 0.36 (ethyl acetate : hexane = 2:3) ; 
20 NMR(CDCI 3 ):5726-7.16(2H,m)^ 

3.80 (3H, s) p 2.95 (1H, dd, J=14, 6Hz), 276 {1 H ( dd, J=1 4, 8Hz), 2.47 (2H, d, J=7Hz), 2.20-1 .95 (3H, m), 1 .89-1.56 <6H, 
m), 1 .56-1.05 (3H, m), 1.05-0.78 (2H, m), 0.94 (3H, d, J=7Hz), 0.93 (3H, d, J=7Hz). 

Example 6(38) 

25 

<2R)-N-(4-methoxy benzyl)-3^doh exy^ 
[0161] 

30 



35 




40 

TLC : Rf 0.53 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 5 7.26-7.15 (2H, m) ( 6.92-6.80 (2H, m), 6.75-6.58 (1 H, m), 5.58 <1H, d, J=8Hz), 4.40 (2H,d,J=6Hz).4.27 
(1H, td, J=8, 5Hz), 3.85 (2H, d ( J=7Hz), 3.80 (3H, s), 2.99 (1H, dd, J=14, 5Hz), 2.82 (1H, dd, J=14, BHz), 2.44 (2H, d, 
45 J=7Hz), 2.02-1 .55 (6H, m), 1.55-1.03 (4H, m), 1.03-0.77 (2H. m), 0.92 (6H, d, J=7Hz). 

Example 6(39) 

<2R)-N-(4-methoxybenzyl)-3-cyd^ 

50 

[0162] 



55 
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TLC : Rf 0. 17 (hexane : ethyl acetate = 2:1); 

NMR {CDCI3) : 57.20 (2H, d, J=8.2Hz), 6.87 (2H, d, J=8.2Hz), 6.79-673 (1H, br), 6.54 (1H, d, J=7.2Hz), 4.50-4.38 (3H, 
m), 4.16-4.10 (2H, br), 3.80 <3H, s), 2.93 {1H, dd, J=4.9 P 13.7Hz), 2.81-2.67 (3H, m), 2.46 (2H, d, J=7.0Hz), 2.29 (1H, 
tt, J=4.0, 11.8Hz), 1.83-1.57 (9H, m), 1.46 (9H P 8), 1,36-0.84 (6H. m). 

Example 6(40) 

{2R)-N-(4-methDxyb8nzyl)-3-cydDhax^ 

mide 
[0163] 




(The relative configuration of cydohexyl ring substituted by t-butoxycarbonylamina group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 6(41).) 
TLC : Rf 0.27 (hexane : ethyl acetate = 1:1); 

NMR (CDCy : 5 7.20 (2H, d, J=B.8Hz), 6.94-6.82 (3H, m), 6.61 (1H, d, J=6.8Hz), 4.71 (1H, d, J=8.0Hz), 4.54-4.44 
(1H, m), 4.38 (2H, d, J=5.4Hz), 3.79-3.65 (4H, m), 2.92 (1H, dd, J=5.4, 13.8Hz), 2.75 (1H, dd, J=8.0, 13.8Hz), 2.47 
(2H, d, J=6.6Hz), 2.30-2.15{1H, br), 1.92-1.53 (13H, m), 1.44 (9H, s), 1.26-1.08 (4H ( m), 1.00-0.83 (2H, m). 

Example 6(41) 

(2R)-N-(4-methoxyberizy1)-3-cydohexy1me 
mide 



[0164] 
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(The relative configuration of cyclohexyi ring substituted by t-butaxycarbonylamino group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 6(40).) 
TLC : Rf 0.27 (hexane : ethyl acetate = 1:1); 

NMR (CDCI3) : 5 7.20 (2H, d, J=a.8Hz), 6.B6 (2H, d, J=8.8Hz), 6.78-6.73 (1H, br), 6.48 (1H, d, J=6.6Hz), 4.49-4.37 
(4H, m), 3.80 (3H, s), 3.51-3.30 (1H, br), 2.93 (1H, dd, J=5.1, 13.9Hz), 2.72 (1H, dd, J=8.1, 13.9Hz), 2.4B (2H, d, 
J=6.6Hz), 2.14-1.53 (14H, m), 1.44 (9H P s), 1.27-1.07 (4H, m), 1.00-0.83 <2H, m). 

Example 6(42) 

(2R)-N-(4-metooxybenzyl)-3-cydoh^ 
[0165] 




TLC : Rf 0.27 (hexane : ethyi acetate = 2:1); 

NMR (DMSO-de) : 5 7.43 (1H, t, J=10.6Hz), 7.20 (2H, d, J=8.8Hz), 6.85 <2H, d, J=8.8Hz), 6.80-6.71 <1H, br), 4.5S4.31 
(4H, m), 4.05-3.83 <2H, m), 3.79 (3H, s), 3.00-2.74 <2H, m) ( 2.45 (2H, t, J=6.6Hz), 2.36-1 .62 (9H, m), 1 .51-1 .07 (4H, m), 
1.03-0.90 (2H,m). 

Example 6(43) 

<2R)-N-(4-mefooxybenzy1)-3-cydohextf^ 
[0166] 
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TLC : Rf 0.31 (ethyl acetate : hexane = 2:3); 

NMR {CDCI3) ; 5 725-7.14 (2H, m), 6.93-6.72 {3H, m), 6.43 (1H. d, J=6Hz), 4.49 (1H, ddd, J=8, 6, 4Hz), 4.43-4.28 {2H, 
m), 3.84-3.73 <1H, m), 3.80 (3H, s), 3.45-3.33 (1H, m), 3.29 (1H, dd, J=9, 5Hz), 3.21 {1H, dd, J=9, 6Hz), 2.24-2.06 <1H, 
m), 1.95-0.70 (21 H,m). 

Example 6(44) 

(2R)-N-(4-methoxybenzyl)-3^dohexyimethyltM^^ 
mida 

[0167] 




TLC : Rf 029 (ethyl acetate : hexane = 2:3); 

NMR (CD3OD) : 57.27-7.17 (2H, m), 6.90-6.80 (2H, m), 4.67-4.43 (4H, m),4.32 (1H, d, J=15Hz), 4.30 (1H, d, J=15Hz), 
3.76 (3H, s), 3.42-3.30 (1H, m), 3.12 (1H, dd, J=12, 5Hz), 3.00-2.70 (2H, m), 2.41 <2H, d, J=6Hz), 1.90-0.78 (11H, m), 
1.45 (9H.S). 

Example 6(45) 

(2R)-N-(4- methoxy benzyl)-3-cycloh exyl methylth io-2-((2S)- 1 -t-b utoxyca rbony lpyrrolidin-2-ylcart>onytamino)propana- 
mide 



[0168] 
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5 



10 




TLC : Rf 0.38 (ethyl acetate ; chloroform = 1:4); 
15 NMR (DMSO-d e ) : 5 8.03-7.97 {1 H, m), 7.57 (1H, d, J=8.8Hz), 7.18 (2H, d, J=8.8Hz), 6.85 (2H, d, J=8.8Hz), 4.4S4.40 
(1H, m), 4.21 <2H, d, J=7.5Hz), 4.15-4.12 <1H, m), 3.73 (3H, s), 3.40-3.30 (2H, m), 2.85 {1H, dd, J=15.0, 8.7Hz), 2.76 
(1H, dd, J=15.0, 6.3Hz), 2.42 (2H, d, J=13.0Hz), 2.11-2.03 {1H, m), 1.88-1.72 (4H, m), 1.69-1.58 (3H, m), 1.45-1.33 
(2H, m), 1.26-1.10 (3H, m), 0.98-0.92 (2H, m). 

20 Example 6(46) 

(2R)-N-(4-methoxybenzyl)-3-cydDhexy1mBthy^ 

[0169] 

25 



30 



35 




TLC : Rf 0.38 (ethyl acetate : haxane = 1:1); 
« NMR (CDCIg) : 68.77 (1H, d, J=1.8Hz), 8.18 (1H, d, J=7.8Hz), 8.12 (1H, d, J=1.8Hz), 7.25-7.18 (2H, m), 6.88-6.81 <3H, 
m), 4.7*4.68 (1H, m), 4.51-4.33 (2H, m). 3.79 (3H, 9), 3.16 (1H, dd, J=14.0, 5.6Hz), 2.92 (1H, dd, J=14.0, 7.4Hz), 
2.57-2.41 (2H, m), 1.88-0.80 (11H, m). 

Example 6(47) 

45 

{2R)-N-({1R)-1-{4-nitrQphenyl)e%^ 
propanamlde 

[0170] 

50 



55 
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O ^v.NOj 



CH 3 



TLC : Rf 0.67 (ethyl acetate : hexane =1:1); 

NMR (CDCI 3 ): 6 8.19-8.12 (2H, m), 7.58-7.32 (3H, m), 7.12 <1H, d, J=8.0Hz), 5.20-5.06 <1H, m), 4.67-4.46 (4H, m), 
3.40-3.15 (3H, m), 2.75 (1H, dd, J=13.6, 5.8Hz) 2.38-2.14 (2H, m), 1.80-0.64 (23H, m). 

Example 6(48) 

(2S)-N-((1 R)-1-{4-nitrophenyl)Bthyl^ 
propanamlde 



TLC : Rf 0.61 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 5 8.21-8.14 {2H P m), 7.58-7.30 (3H, m), 7.05 (1H, d, J=7.4Hz), 5.19-5.05 (1H, m), 4.65-4.47 (4H, m), 
3.37-3.06 (3H, m), 2.79(11-1, dd, J=13.8, 6.2Hz) 2.50 (1H, dd, J=12.4, 6.6Hz), 2.40 (1H, dd, J=12.4 , 7.0Hz), 1.90-0.78 
(23H,m). 



(2R)-N-(4-methDxybenzyl)-3KydDhexy^ 



[0171] 




N0 2 



Example 6(49) 



[0172] 
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TLC : Rf 0.28 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 6 8.09 (1H, bs), 7.91 (1H, bd, J=8Hz), 7.66 (1 H, s), 7.25-7.15 (2H, m), 6.89-678 (3H, m), 4.66 (1H, td, 
J=8, 6), 4.50-4.28 (2H,m), 3.80 <3H,s), 3.07 (1H,dd, J=14,6Hz), 2.91 (1H,dd, J=14,8Hz), 2.48(2H,d,J=7Hz), 1.90-0.78 
{11H,m),1.56 (9H.8). 

Example 6(50) 

(2R)-N-(4-methoxybenzyl)-3-cydDhexy!mefr^ 
mide 

[0173] 




TLC : Rf 0.34 {ethyl acetate : hexane = 2:3); 

NMR (CD 3 OD) : 8 7.27-7.17 (2H. m), 6.90-6.80 (2H, m). 4.66-4.43 {4H P m), 4.40-423 (2H, m), 3.78 (3H, s), 3.43-3.30 
{1H, m), 3.16 (1H, dd, J=12, 6Hz), 3.08-2.75 {1H, m), 2.78 {1H, dd, J=14, 7Hz), 2.41 (2H, d, J=7Hz), 1.9M.80 (11H, 
m), 1.43 <9H,s). 

Example 6(51) 

(2R)-N-(4-nitrabenzyl)-3-cyctohexy1methy^ 
[0174] 
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TLC : Rf 0.36 (ethyl acetate : hexane = 1:1); 

NMR (CD 3 OD) : 5 8.25-8.15 (2H ( m), 7.61-7.51 (2H, m), 4.7CM.41 {6H. m). 3.45-3.32 (1H, m), 322-3.08 (1H, m), 
3.04-2.72 (2H, m), 2.45 (2H, d, J=7Hz), 1.91-0.80 (1 1H, m), 1.45 (9H, a). 

Example 6(52) 

(2R)-N-(4-nitrobenzyl)-3-cyclohex^ 
[0175] 




TLC : Rf 0.38 (ethyl acetate : hexane =1:1); 

NMR (CD 3 OD) : 58.23-8.14 <2H, m), 7.61-7.49 (2H, m), 5.22 (1H, ba), 4.62-4.42 (3H, m), 4.00-3.87 (1H, m), 3.80-3.64 
(1H, m), 3.33-2.70 (4H, m), 2.45 (2H, d, J=7Hz), 1.91-0.80 {11H, m), 1.45 and 1.40 (9H, s). 



Example 6(53) 

(2R)-N-(4-nitrobenzyl)-3-cyctohexy1methylthio-2-{(4R)-3-methylthia2oH 
[0176] 




TLC : Rf 0.32 (ethyl acetate : hexane =1:1); 



# 
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NMR (CDCy : 5 8.23-8.16 (2H, m), 7.89 (1H, d, J=7.4Hz), 7.49-7.42 (2H, m), 7.20-7.09 (1H, m), 4.61 (1H, dd, J=15.6, 
6.2Hz), 4.50 (1H, dd, J=15.6, 5.8Hz), 4.51-4.40 (1H, m) 4.18 (1H, d, J=9.8Hz), 3.89 (1H, dd, J =9.8, 1.0Hz), 3.79 (1H, 
dd, J=7.4, 2.6Hz), 3.52 (1H, dd, J=1 1.0, 2.6Hz), 3.13 {1H, dd, J=11 .0, 7.4Hz), 2.98-2.80 (2H, m), 2.47 <3H, s), 2.45 <2H, 
d, J=7.4Hz), 1.88-0.80 (11H, m). 

Example 6(54) 

{2R)-N-(4-dimethy(amlnobsnzyi)-3-cyclohexyi methyl 
panamide 

[0177] 




TLC : Rf 0.35 (ethyl acetate : hexane = 2:3); 

NMR (CD 3 OD) : 57.20-7.10 (2H, m), 6.77-6.67 (2H, m), 4.67-4.43 {4H, m),4.29 (1H, d, J=16Hz), 428 {1H, d, J=16Hz), 
3.41-3.30 (1H, m), 3.12 (1H, dd, J=12. 5Hz), 3.00-2.65 (8H, m), 2.41 (2H, d, J=7Hz), 1.884).80 (1 1H, m), 1.45 (9H, s). 

Example 6(55) 

{2R)-N-(4-dimethylam]nab8nzyt)-3-cyclahexy1ra 
pro panamide 

[0178] 



H 3 C 
H 3 C 




TLC : Rf 029 (ethyl acetate : hexane = 2:3); 

NMR (CD 3 OD) : 57.20-7.10 (2H, m), 6.77-6.67 (2H, m), 5.23 (1H, bs), 4.55-4.43 (1H, m), 4.4&4.16 (2H, m), 4.00-3.84 
(1H, m), 3.79-3.63 (1H, m), 3.30-2.66 (10H, m), 2.42 (2H, d, J=7Hz), 1.90-0.80 (11H, m), 1.45 and 1.42 (9H, s). 

Example 6(56) 

<2R)-N-(4-nitrabenzyl)-3-cyclohexylmethylthl^ 



[0179] 
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TLC : Rf 0.48 (methylene chloride : ethyl acetate =4:1); 

NMR (CDCIj) : 5 B.17 (2H, d, J=8.8Hz), 8.03 (1H, d, J=1.4Hz), 7.98 (1H, d, J=1.4Hz), 7.85 (1H, d, J =7.4Hz), 7.45 <2H, 
d, J=8.8Hz), 7.10 (1H, t, J=6.2Hz), 4.78-4.68 (1H, m), 4.57 (2H, d, J=6.2Hz), 3.12 <1H, dd, J=5.8, 13.6Hz), 2.96 {1H, 
dd, J=7.0, 13.6Hz), 2.50 (2H P d, J=o.6Hz), 1.88-1.36 (15H, m), 1.30-0.90 (5H. m). 

Example 6(57) 

(2R)-N-(4-nitrobenzyl)-3-c^tohexylme%lth 
[0180] 



H « 

H 3 C 



H 




TLC : Rf 0.47 (ethyl acetate : hexane = 2:1); 

NMR (CDCI 3 ) : 6 8.24-8.17 (2H, m), 7.81 (1 H, bd, J=8Hz), 7.50-7.42 <2H, m), 7.09 <1H, bt, J=6Hz), 4.68-4.45 (3H, m), 
4.16 (1H, t, J=7Hz), 3.45 (1H, dd, J=11, 8Hz), 3.37 (1H, dd, J=11, 7Hz), 2.97 (1H, dd, J=14, 5Hz), 2.82 (1H, dd, J=14, 
8Hz), 2.62-2.35 (1H, b), 2.49 (2H, d, J=7Hz), 1.88-0.78 (11H, m), 1.65 (3H, s), 1.57 (3H, S). 

Example 6(58) 

(2R)«N-(4-nitrobenzy!)-3-<*ctohexylm^ 



[0181] 
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TLC ; Rf 020 {hexane : ethyl acetate =2;1); 

NMR {CDCy : 5 8. 18 <2H, d, J=8.8Hz), 7.58-7.52 {2H, m), 7.47 (2H, d, J=8.8Hz), 7.31-725 (1H, br), 7.1 1 {1 H, dd, J=3.6, 
5.2Hz),7.04, {1H, d, J=6.6Hz), 4.77-4.49 <3H, m), 3.13 (1H, dd, J=5.2, 14.0Hz), 2.87 (1H, dd, J=82, 14.0Hz). 2.54 <2H, 
d, J=7.0Hz), 1.88-1.37 (6H, m), 1.33-0.82 (5H, m). 

Example 6(59) 

(2R)-N-(4-nitrobenzyl)-3-cycbhexy1m8tty 
[0182] 




CH3 



TLC : Rf 0.4a {methylene chloride : ethyl acetate = 4:1); 

NMR (CDCI3) : 5 8.18 (2H, d, J=8.8Hz), 7.81 (1H, d, J=7.4Hz), 7.46 (2H, d, J=8.8Hz), 7.06 (1H, t, J=5.4Hz), 6.88 {1H, 
d. J=1.2Hz),4.75-4.49 (3H ( m), 3.09 (1 H, dd. J=5.8, 13.8Hz), 2.90 <1H, dd, J=7.6, 13.8Hz), 2.59-2.46 (2H, m), 2.41 (3H, 
d, J=1.2Hz), 1.88-1.37 (6H, m), 1.34-0.81 (5H, m). 

Example 6(60) 

(2R)-N-(4-methoxybenzyl)-3-cydohex^ 
[0183] 
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(The absolute configuration of carbon is not determined, but the above compound is a single optical isomer.) 

[a] D = -40.4 (c O.LCHCI3); 

TLC : Rf 0.19 (hexane : ethyl acetate = 2:1); 

NMR {CDCI3) : 5 7.21 (2H, d, J=8.4Hz), 7.13-6.85 (2H, br), 6.84 (2H, d, J=8.4Hz), 5.24 (1H, s), 4.57-4.46 (1 H, m), 4.37 
<2H, d,J=5.6Hz), 3.90-3.80 (2H, m), 3.79 (3H, s), 3.22-3.03 (2H, m), 2.95 (1H, dt, J=5.2, 11.0Hz), 2.81 (1H, dd, J=7.0, 
14.0Hz), 2.50-2.32 (2H, m), 1.85-1.56 (6H. m). 1.41 (9H, 8), 1.30-0.77 (5H, m). 

Example 6(61) 

{2R)-N-(4- methoxy benzyl)-3-cycloh exyl meth ytth io-2-(3-t-b utoxycarbony Ith iazolidin-2-y Icarbony la min o) prop anami d e 
[0184] 



HoC^O O 0 ^ 



JO 



CH 



CH 3 



(The absolute configuration of * carbon is not determined, but the above compound Is a single optical Isomer.) 

[a] D = +22.0 <c 0.11 .CHCy; 

TLC : Rf 0.1 9 {hexane : ethyl acetate = 2:1); 

NMR (CDC I3) : 5 7.43-7.25 (1 H, br), 7.21 (2H, d, J=8.8Hz), 6.90-6.78 (3H, m), 5.16 (1 H, s), 4.61-4.20 (3H, m), 3.94-3.81 
<2H, br), 3.79 <3H, a), 3.40-3.02 (2H, br), 2.96 (1 H, dt, J=5.0, 11.0Hz), 2.76 (1H, dd, J=7.0, 13.8Hz), 2.50-2.31 (2H, m), 
1.83-1.57 (6H, m), 1.42 (9H, s), 1.29-0.77 (5H, m). 

Example 6(62) 

{2R)-N-(4-dimeihylaminabenzy1)-3-cycta^ 
[0185] 
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TLC : Rf 0.56 {ethyl acetate: hexane = 1:1); 

NMR {CDCI3): 67.17-7.13 (2H, m), 6.79-6.69 (3H, m), B.51 <1H, d, J=B.6Hz), 4.50-4.44 (1H, m), 4.34 (2H, d, J=5.4Hz), 
2.96-2.90 (7H, m), 2.74 (1H, dd, J=13.5, B.1Hz) ( 2.49 (1H, dd, J=12.9, 6.9Hz), 2.44 {1H, dd, J=12.9, 6.6Hz), 2.18-2.08 
(1H,m), 1.980.83 <21H,m). 

Example 6(63) 

<2S)-N-(4-methoxybenzyi)-3-cyclohe^mB 
[0186] 




(The absolute configuration of carbon Is not determined, but the above compound Is a single optical Isomer.) 

[a] D = +31.11 (c1.08,CHCI 3 ); 

TLC : Rf 0.19 (ethyl acetate : hexane = 1:2); 

NMR (CDCy : 5 7.21 (2H, d, J=8.7Hz), 7.10-6.73 (4H. m). 5.24 (1H, s), 4.57-4.45 (1H, m), 4.38 (2H, d, J=5.4Hz). 
3.88-3.73 (5H, m), 3.20-3.11 (2H, m), 2.99-2.92 (1H, m), 2.79 (1H, dd, J=13.8, 7.2Hz), 2.48-2.35 (2H, m), 1.83-1.58 
(5H, m), 1.51-1.37 (10H, m), 1.28-1 .05 (3H, m), 0.98-0.83 (2H, m). 

Example 6(64) 

(2S)-N-(4-methoxybenzyl)-3-cyck)h& 
mide 

[0187] 
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TLC : Rf 0.57 {ethyl acetate : hexane =1:1); 
NMR<CD 3 OD) : 87.25-7.18 (2H^ 

3.7 5 (3H, s), 3.35 (1H, dd, J=12.2, 7.4Hz), 3.11 (1H, dd, J=12.2, 4.8Hz), 2.98-2.72 (2H, m), 2.41 (2H, d, J=6.6Hz), 
1.88-0.80 (20H, m). 

Example 6(65) 

{2S)-N-(4-mBthoxybenzyl)-3-<^fahBxyl^ 
mide 

[0188] 




TLC : Rf 0.61 (ethyl acetate : hexane =1:1); 

NMR (CD3OD) : 5 725-7.17 (2H, m), 6.88-6.81 (2H, m), 4.64-4.44 (4H, m), 4.32 <2H, br. s), 3.75 (3H, s), 3.35 (1 H, dd, 
J=12.2, 7.4Hz), 3.13 (1H, dd, J=12.2, 5.4Hz), 2.97 (1H, br. s), 2.76 (1H, dd, J=13.6, MHz), 2.40 (2H, d, J=7.0HZ), 
1.88-0.80 (20H,m). 

Example 6(66) 

{2R)-N-rnethyl-N-(4-methoxybenzyl)-3-cydohexylmethylthio-2-((4 
propanamide 

[0189] 
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TLC : Rf 028 {ethyl acetate : hexane =1:2); 

NMR(CDCI 3 ) :6724-7.02{3H,m), 6.90-6.83 (2H, m), 5.16-5.06 (1H, m), 4.90-4.38 (5H, m),3.80-3.79{3H, m), 3.39-3.16 
<2H, m), 3.03-2.69 <5H. m), 2.44-2.23 (2H, m), 1.85-0.76 (20H, m). 

Example 6(68) 

{2R)-N-(4-phenoxyb8nzyl)-3-cydohexylm^ 
mlde 

[0190] 




TLC : Rf 0.58 {ethyl acetate : hexane =1:1); 

NMR {CDCI3) : 5 7.36-7.23 (5H, m), 7.15-7.07 (2H, m), 7.01-6.91 (4H, m), 4.65-4.32 (6H, m), 3.33-3.13 (3H, m), 2.79 
<1H,dd, J=1 4.1 ,6.3Hz), 2.45-2.30 {2H, m), 1 .83-0.78 (20H, m). 

Example 6(69) 

{2R)-N-(4-methDxybenzyl)'3-cyclDh exyf methylth lo-2-((2RS,4R)-3-t-b utoxycarbonyl-2-(2-methylpropyl)thIazolldln-4-yl- 
carbonylamlno)propanamlde 

[0191] 
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5 



10 




CH 3 



15 TLC : Rf 0.32 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 7.40-7.19 (3H, m), 7.14 (1H, d, J=8Hz), 6.86-6.80 (2H, m), 5.20-5.07 (1H, m), 4.64 (1H, t, J=7Hz), 
4.63-4.52 (1H, m), 4.43 (1H, dd, J=15, 6Hz), 4.32 (1H, dd, J=15, 6Hz), 3.78 (3H, s) p 3.36-3.15 (3H, m), 2.7B (1H, dd, 
J=14, 6Hz), 2.48-2.24 (2H, m), 1.91-1 .53 (8H, m), 1.50-1.30 (10H, m), 1.30-1.03 (3H, m), 1.00-0.78 (8H. m). 

20 Example 6(70) 

(2R)-N-(4-methoxybenzyl)-3-cydcJiexy1mefo^ 

[0192] 

25 



30 



35 




TLC : Rf 0.19 (ethyl acetate : hexane = 3:1); 

NMR (CDCI3) : 59.04 (1H, dd, J=3, 1Hz), 8.75 (1H, dd, J=5, 2Hz), 8.10 (1H, ddd, J=8, 3, 2Hz), 7.39 (1H, ddd, J=8, 5, 
40 1 Hz), 7.43-7.36 (1 H, m), 7.26-7.19 (2H, m), 6.97-6.90 (1H, m), 6.90-6.83 (2H, m), 4.72-4.63 (1H, m), 4.43 (1 H p dd, J=15, 
GHz), 4.42 (1H, dd, J=15, 6Hz), 3.79 {3H, s), 3.09 (1H, dd, J=14, 5Hz), 2.84 (1H, dd, J=14, 8Hz), 2.54 (1H, dd, J=12, 
7Hz), 2.52 (2H, dd, J=12, 7Hz), 1.86-1.59 (5H, m), 1.58-1.39 (1H, m), 1.30-1.03 (3H, m), 1.00-0.85 (2H, m). 

Example 6(71) 

45 

{2R)-N-(4-benzytoxytenzyl>3-cyctohex^ 
mide 

[0193] 

50 
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TLC : Rf 0.83 (ethyl acetate ; hexane =1:1); 

NMR (CDCI 3 ) : 6 7.44-7.18 <8H,m), 7.13 (1H,d, J=7.6Hz), 6.93-6.88 <2H, m), 5.04 (2H, s), 4.65-4.21 (8H, m), 3.32-3.12 
<3H, m), 2.78 (1H, dd, J=13.8, 6.3Hz), 2.44-2.30 (2H, m), 1 .800.78 (20H, m). 

Example 6(72) 

(2R)-N-(3-benzytaxy-4-methaxybenzyl)-3^ 
na)propanamide 

[0194] 




TLC : Rf 0.46 (hexane : ethyl acetate =1:1); 

NMR (CD3OD) : 5 7.47-7.25 (5H, m), 7.00 (1H, d, J=1,4Hz). 6.92-6.83 (2H, m), 5.09 (2H, 3). 4.63^.42 (4H, m), 4.35 
(1H, d, J=14.8Hz), 4.24 <1H, d, J=14.8Hz) p 3.81 (3H, s), 3.41-3.30 (1H, m), 3.12 (1H, dd, J=5.0, 12.2Hz), 3.00-2.71 <2H, 
br), 2.40 (2H, d, J=7.0Hz), 1.89-1.59 (5H, m), 1.54-1.31 (10H, m), 1.29-1.08 (3H, m), 1.04-0.76 (2H, m). 

Example 6(73) 

<2R)-N-(4-methoxybenzyl)-3KydDhexy1^ 
[0195] 
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TLC ; Rf 023 {ethyl acetate : methylene chloride = 1:1); 

NMR (CDCI3) : 6 8.79-8.72 (2H, m), 7.66-7.61 (2H, m), 7.47 {1H, d, J=6Hz), 7.26-7.19 (2H. m), 6.96-6.84 (3H, m), 
4.69-4.61 (1H, m), 4.43 (1H, dd, J=15, 6Hz), 4.42 {1H, dd, J=15, 6Hz), 3.B0 (3H, s), 3.06 {1H, dd, J=14, 5Hz), 2.82 {1H, 
dd, J=14, 9Hz), 2.54 (1H, dd, J=14, 7Hz), 2.53 (2H, dd, J=14, 7Hz), 1.66-1.75 {2H, m), 1.75-1.59 (3H, m), 1.55-1.39 
{1H, m), 1.30-1.03 (3H, m), 1.03-0.85 (2H, m). 

Example 6(74) 

(2R)-N-(4-mBthoxyb8nzyl)-3-cydDhBX^ 
nyiamlno)prapanamide 

[0196] 




TLC : Rf 0.26 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 87.53-7.20 <m, 9H), 6.85-6.79 (m, 2H), 5.99 {be, 1H), 4.80 {dd, J =8, 5Hz, 1H). 4.72-4.60 {b, 1H), 4.44 
{dd, J=15, 6Hz, 1H), 4.31 {dd, J=15, 6Hz, 1H), 3.77 (s, 3H), 3.47 (dd, J = 12, 5Hz, 1H), 3.36 (dd, J = 12, 8Hz, 1H), 
3.25-3.10 (b, 1H), 2.85-2.73 {m, 1H), 2.38 (dd, J=12, 6Hz, 1H), 229 {dd, J=12, 8Hz, 1H), 1.78-1.56 (m, 5H), 1.47-1.00 
{m, 13H), 0.94-0.74 (m, 2H). 

Example 6(75) 

(4R)-N-({1R)-2-cyclohexy!methylthlo-1-{^ 
boxamide 



[0197] 
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TLC : Rf 0.57 {ethyl acetate : hexane =1:1); 

NMR (CDCIg) : 67.32-7.26 (m, 2H), 7.20-7.05 (br. s, 1H), 6.95-6.89 (m, 2H), 5.14-5.07 (m, 1H) P 4.80-4.58 (m, 2H). 4.40 
(d, J=9.3Hz, 1H), 3.88-3.66 {m. 4H), 3.38 (dd, J = 11.7, 2.7 Hz 1H), 3.25-3.16 (m, 5H), 2.91 (dd, J = 13.8, 7.2 Hz, 1H), 
2.77 (dd, J = 13.8, 5.7 Hz, 1H), 2.44 (d, J = 6.6 Hz, 2H), 1.86-1.59 (m, 5H), 1.54-1.34 (m, 10H), 1.30-1.04 (m, 3H), 
0.99-0.84 (m, 2H). 

Example 6(76) 

{2R)-N-(4-mBthoxyb8nzyl)-3KydDh8xy1m8to 
panamlde 

[0198] 




TLC : Rf 0.34 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 6726-7.18 (m, 2H), 7.06-6.82 (m, 4H), 5.00 (bs, 1H), 4.63-4.52 (m, 1H),4.5(M.10 (m, 3H), 3.79 (s, 3H), 
3.30-3.05 (m, 3H), 2.89-2.57 (m, 3H), 2.53-2.28 (m, 3H), 1.85-1.56 (m, 5H), 1.55-1.35 (m, 10H), 1.30-1.03 (m, 3H), 
1.00-0.81 (m, 2H). 

Example 6(77) 

{2R)-N-(4-phenoxybenzyl)-3^dDhexylmethyltN 
panamlde. 



[0199] 
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TLC : Rf 0.27 (ethyl acetate : hexane = 1:2); 

NMR(CDCI 3 ) :67.37-7.29{m,2H),7.29-7.22(m,2H),7.14-7.07{^^^ 

(m, 4H), 3.35-3.00 (m, 3H), 2.91-2.57 (m, 3H), 2.55-2.30 (m, 3H), 1 .84-1 .56 (m, 5H), 1 .56-1 .35 <m, 10H), 1 .30-1 .03 (m, 
3H), 1.00-0.83 (m, 2H). 

Example 6(78) 

{2R)-N-(2-phenoxypyridir>-5-yl)-3-cydohexy^ 
panamlde 

[0200] 




TLC : Rf 0.57 (ethyl acetate : hexane =1:1); 

NMR {CDCI 3 ) : 5 8.93 (br. s, 1H), 8.49 (br. 8, 1H), 8.20 (d, J = 7.5 Hz, 1H), 7.42-7.35 {m, 2H), 7.24-7.08 (m, 4H), 6.86 
(d, J = 9.0 Hz, 1H), 4.80-4.70 (m, 1H), 4.66 (dd, J = 7.2, 3.9 Hz, 1H), 4.60 <d, J = 9.9 Hz, 1H), 4.55 (d, J = 9.9 Hz, 1H), 
3.41 -3.27 (m, 3H), 2.84 (dd, J = 1 3.8, 5.7 Hz, 1 H), 2.48-2.33 (m, 2H), 1 .82-1 .58 (m, 5H), 1 .54-1 .35 (m, 1 0H), 1 .28-1 .02 
<m,3H), 0.96-0.78 (m, 2H). 

Example 6(79) 

{2R)-N-(4-mBthoxyb8nzyl)-3-cydohexy1m^ 
panamlde 

[0201] 
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TLC : Rf 027 (ethyl acetate : hexane = 2:3); 

NMR (CDCy : 5 7.65-7.30 (b, 1 H), 7.24-7.18 {m, 2H), 6.90-6.83 (m, 2H), 677-6.67 <b, 1H), 4.51-4.04 (m, 4H), 3.92-3.46 
(m, 3H), 3.80 (s, 3H), 3.40-3.29 (m, 1H), 3.03-2.92 (m, 1H), 2.90-2.67 (m, 2H), 2.60-2.49 (m, 1H), 2.49-2.42 (m, 2H), 
1 .94-1 .55 (m, 5H), 1 .53-1 .33 (m, 1 0H), 1 .30-1 .04 (m, 3H), 1 .00-0.83 (m, 2H). 

Example 6(80) 

{2R)-N-(4- methoxy benzyl)-3-cydoh sxyl 
no)propanamlde 

[0202] 




TLC : Rf 0.38 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 5 7.24-7.17 (m, 2H), 7.04-6.93 and 6.79-6.68 <m, 2H), 6.90-6.82 (m, 2H), 4.86-4.20 (m, 6H), 3.79 <s, 
3H), 3.04-2.70 (m, 3H), 2.66-2.37 (m, 4H), 2.07-1.85 (m, 1H), 1.85-1.55 (m, 5H), 1.53-1.33 (m, 10H), 1.30-1.04 (m, 3H), 
1.00-0.83 (m. 2H). 

Example 6(81) 

(2R)-N-(2-phenoxypyridirv5-ylnrrethyl>^ 
na)propanamlde 

[0203] 
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TLC : Rf 0.56 {ethyl acetate : hexane = 2:1); 

NMR (CDCIg) : 5 8.1 1 (d, J = 2.4 Hz, 1H), 7.68 (dd, J = 8.4, 2.4 Hz, 1H), 7.50-7.35 {m, 3H), 7.22-7.16 <m, 1H), 7.14-7.08 
(m, 3H), 6.84 (d, J = 8.4 Hz, 1H), 4.68-4.31 <m, 6H), 3.35-3.20 (m, 3H), 2.78 {dd, J = 13.8, 6.0, 1H), 2.44-2.28 {m, 2H), 
1.82-1.60 (m, 5H), 1.51-1.36 {m, 10H), 1.32-1.08 (m, 3H), 0.98-0.80 {m, 2H). 

Example 6(82) 

(2R)-N-(4-(morpholin-4-yl)bBnzyl)-3-cydohexylmethylthio-2-((4R)-3-t-bu 
prapanamide 

[0204] 




TLC: Rf 0.34 {ethyl acetate : hexane = 1:1); 

NMR {CDCI 3 ) : 5 7.20 (d, J = 8.7 Hz, 1H), 7.17-7.12 (m, 2H), 6.84 (d, J = 8.7 Hz, 2H), 4.64 (dd, J = 6.6, 42 Hz, 1H), 
4.58 (br. s, 2H), 4.44 (d, J = 9.3 Hz, 1H), 4.41-4.28 (m, 2H), 3.87-3.84 (m, 4H) P 3.31 (dd, J = 12.3, 3.9, 1H),3.26 (dd, J 
= 12.3, 6.6 Hz, 1H), 3.20 {br. 8, 1H), 3.19-3.11 (m, 4H), 2.78 (dd, J = 13.5, 6.3 Hz, 1H), 2.44-2.28 {m, 2H), 1.82-1 .60 
(m, 5H), 1.5-1.34 {m, 1 0H), 1.31-1.04 (m, 3H), 0.96-0.80 (m, 2H). 

Example 6(83) 

{2R)-N-(4-phenoxybenzyl)-3-cydohex 
nojpropanamide 



[0205] 
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TLC : Rf 0.33 ethyl acetate : hexane = 1 ; 2) ; 

NMR (CD 3 OD) : 5 7.37-7.25 (m p 4H), 7.13-7.06 (m, 1H), 6.99-6.89 <m, 4H), 4.94-4.30 (m, 6H), 3.08-2.87 (m, 2H), 
2.87-2.76 (m p 1H), 2.68-2.50 (m, 1H), 2.50-2.30 {m, 3H), 2.08-1.76 <m, 3H), 1.76-1.60 (m, 3H), 1.60-1.35 (m, 10H), 
1 .35-1 .07 (m, 3H), 1 .03-0.85 (m, 2H). 

Example 6(84) 

{2R)-N-(1-phenylpiperidin-4-yl)-3-c^ 
panamide 

[0206] 




TLC : Rf 0.46 {hexane : ethyl acetate = 1:1); 

NMR (CD 3 OD) : 5 7.24-7.18 (m, 2H), 6.97 {dd, J = 8.7, 0.9 Hz, 2H), 6.61 (t, J = 7.5 Hz, 1 H), 4.65-4.56 (m, 2H), 4.50-4.45 
{m, 2H), 3.86-3.76 (m, 1H), 3.68-3.57 (br. 2H), 3.43-3.32 (br, 1H), 3.16 (dd, J = 12.0. 4.8 Hz, 1H), 2.94-2.77 (m, 4H), 
2.46 (d, J = 6.6 Hz, 2H), 2.00-1 .79 (br, 4H), 1 .78-1 .59 (m, 5H), 1 .52-1 .38 {m, 10H), 1 .33-1 .09 (m, 3H), 1 .01-0.89 {m, 2H). 

Example 6(85) 

{2R)-N-(4-methoxybenzyl)-3-cyclrt^ 
[0207] 
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TLC : Rf 0.30 (ethyl acetate : hexane = 2:1); 

NMR (CDCI3) : 6 7.72-7.58 (1H, m), 7.30-7.11 (3H, m), 7.11-6.96 {1H, m), 6.89-6.79 (2H, m), 4.59 (1H, q, J=7Hz), 
4.45-4.18 (3H, m), 3.78 (3H, s), 3.69 (1H, dd, J=11, 8Hz), 3.57 <1H, dd, J=11, 5Hz), 2.86 (2H, d, J=7Hz), 2.43 (2H, d, 
J=7Hz), 1.8M.75 (11H, m). 

Example 6(86) 

{2R)-N-(1-me%!plperidln-4-y!)-3-cydote 
panamUe 

[0208] 




TLC : Rf 0.44 (chloroform : methanol = 9:1); 

NMR (CD3OD) : 6 4.65-4.56 (m, 2H), 4.49-4.43 (m, 2H), 3.72-3.62 (m. 1H), 3.42-3.33 (m. 1H), 3.14 (dd, J = 12.0, 4.8 
Hz, 1H), 2.93-2.70 (br, 4H), 2.45 (d, J = 6.9 Hz, 2H), 2.30 (s, 3H), 2.26-2.14 (br, 2H), 1.93-1.79 (br, 4H), 1.76-1.37 (m, 
15H), 1 .33-1.09 (m, 3H), 1.02-0.88 (m, 2H). 

Example 7 

{2R)-N-(4-methoxybenzyi)-3^dohexylmeth 



[0209] 
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[0210] A solution of the compound prepared in Example 2(80) (147 mg) in methylene chloride (5 ml) was cooled to 
-78°C and m-chloroperbenzoic acid (117 mg) was added thereto. The mixture was stirred for 70 minutes. The reaction 
mixture was warmed to room temperature with stirring for 3.5 hours. To the reaction mixture, m-chloroperbenzoic acid 
(10 mg) was added. The reaction mixture was stirred for 1 hour. The reaction mixture was diluted with chloroform, 
washed with saturated aqueous sodium hydragencarbonate, saturated aqueous sodium thiosutfate and saturated aque- 
ous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was concentrated and 
the residue was purified by recrystallization (ethyl acetate) to give the compound of the present invention (101 mg) 
having the following physical data. 
TLC : Rf 0.25 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 6 7.24-7.17 (2H, m), 7.00 <1H, t, J=5.6Hz), 6.89-6.82 (2H, m), 5.84 (1H, d, J=8.2Hz), 4.66 (1H, dt, J=8.0, 
5,0Hz). 4.47 (1H, dd, J=15.0, 5.8Hz), 4.31 (1H, dd, J=15.0, 5.6Hz), 3.79 (3H, s), 3.70 (1H. dd, J=14.6, 5.0Hz), 3.39 (1H, 
dd, J=14.6, 5.2Hz), 3.09-2.91 (2H, m), 2.16-0.96 (20H, m). 

Example 7(1) -7(4) 

[0211] By the same desired procedure as Example 7, using the compounds prepared in Example 2(60), Example 2 
(90), Example 2(95) and Example 6(31), the following compounds of the present invention were obtained. 

Example 7(1) 

(2R)-N-(4- methoxy benzyl)-3-cydohexyi methylsulfi^ 
[0212] 




TLC : Rf 0.51 (methanol : chloroform = 1:19); 

NMR (CDCI3) : 5 7.65 (0.33H, br.s), 7.37-7.17 (2.67H, m), 6.89-6.81 (2H, m), 6.39-6.27 (0.67H, m), 5.87 (0.33H, d, 
J=5.8Hz), 4.8CM.60 (1H, m), 4.51-4.28 (2H, m), 3.79 (3H, s), 3.34-3.21 (1H, m), 3.01-2.86 (1H, m), 2.78-2.66 (1H, m), 
2.55-2.45 (1H, m), 2.02-0.92 (20H, m). 

Example 7(2) 

(2R)-N-(4-methoxybenzyl)-3-cydopentylmethylsu 



[0213] 
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TLC : Rf 0.21 (ethyl acetate : hexane =1:2); 

NMR (CDCy : 8 7.25-7.18 {2H, m), 6.99 (1H, t J=4.8Hz), 6.90-6.82 (2H, m), 5.84 {1H, d, J=8.0Hz), 4,71-4.62 (1H, m), 
4.47 (1H, dd, J=14.6, 6.2Hz), 4.32 <1H, dd, J=14.6, 5.4Hz), 3.81-3.68 (4H, m), 3.40 (1H, dd, J=15.0, 5.2Hz), 3.20 <1H, 
dd, J=14.2, 6.8Hz), 3.11 (1H, dd, J=14.2, 6.8Hz), 2.46-2.26 (1H, m), 2.05-1.91 <2H, m), 1.75-1.19 (15H, m). 

Example 7(3) 

{2R)-N-(4-methoxybenzyl)-3-cydohexylmethylsufo 
[0214] 




TLC ; Rf 0.18 (chloroform : ethyl acetate = 100 : 15) ; 

NMR (CDCI3) : 6 7.26-7.15 (3H. m), 6.93-6.82 (3H, m), 4.84 (1H, td, J=6.6, 4.4Hz), 4.44 (1H, dd, J=14.6, 5.8Hz), 4.31 
(1 H, dd, J=14.6, 5.4Hz), 3.79 (3H, s), 3.63 (1 H, dd, J=15.0, 4.4Hz), 3.30 (1H, dd, J=15.0, 6.2 Hz), 3.17 (1H, dd, J=14.2, 
6.6Hz), 3.07 (1H, dd, J=14.2, 6.2Hz), 2.24-1.00 (22H, m). 

Example 7(4) 

{2S)-N-(4-methoxy benzyl)-3-cyclo penty Imet hylsu Hbnyl-2-t-butoxycarbonylamlnoprapanamlde 
[0215] 
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TLC : Rf 022 (ethyl acetate : hexane =1:2); 

NMR (CDCy : 5 7.25-7.17 (2H, m), 6.97 (1H, t, J=5.4Hz), 6.90-6.82 {2H P m), 5.82 (1H, d, J=8.4Hz), 4.71-4.62 (1H, m), 
4.48 (1H, dd, J=14.8, 6.4Hz), 4.32 <1H. dd, J=14.8, 5.4Hz), 3.79-3.68 (4H, m), 3.39 (1H, dd, J=14.6, 5.0Hz), 3.21 (1H, 
dd,J=14,2, 7.4Hz), 3.1 (1H, dd, J=1 4.2, 7.0Hz), 2.48-2.30 (1H, m), 2.05-1.91 (2H, m), 1.75-1.1 7 (15H, m). 

Example 8 ~ Example 8(12) 

[0216] By the same desired procedure as Example 6, using the compounds prepared In Example 7 and Example 7 
(1), the following compounds of the present invention were obtained. 

[0217] Also, (+>-3-t-butoxycarbonylthiazoIidin-2-yicarboxyllc acid was used for the preparation of the compound of 
Example 8(B). 

Example 8 

<2R)-N-(4-mBthDxybenzy1)-3-cydDhexY^ 
[0218] 




{The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared In Example 8(1).) more polar 
TLC : Rf 0.68 (ethyl acetate) ; 

NMR (CDCI 3 ) : 5 7.30-7.24 <1H, m), 7.22-7.15 (2H, m), 6.97 (1H, d, J=6.6Hz), 6.89-6.82 <2H, m), 4.90-4.81 <1H, m), 
4.42 (1H, dd, J=14.6, 5.8Hz), 4.30 (1H, dd, J=14.6, 5.6Hz), 3.79 (3H, 8), 3.60 (1H, dd, J=15.0, 4 8Hz), 3.45-3.26 (5H, 
m), 3.15 (1H, dd, J=14.0. 6.2Hz), 3.05 (1H, dd, J=14.0, 6.2Hz). 2.28-1.00 (20H, m). 

Example 8(1) 

{2R)-N-(4- methoxy berizy1)-3-cydoh 
[0219] 




(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared In Example 8.) less polar 
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TLC : Rf 0.59 (ethyl acetate) ; 

NMR {CDCI3) : 6 7.28-7.14 (3H, m), 6.94 (1 H. d, J=7.0Hz) ( 6.89-6.82 (2H, m), 4.91-4.82 (1 H, m), 4.42 (1H, dd, J=14.6, 
5.8Hz), 4.30 <1H, dd, J=14.6, 5.4Hz), 379 <3H, s) t 3.60 (1H, dd, J=15.0, 4.8Hz), 3.38-3.24 (4 H, m), 3.18-2.99 <3H, 
m), 2.21-1.00 <20H # m). 

Example 8(2) 

(2R)-N-(4- methoxy benzy1)-3-cyclDhexyl methytsu Ifony l-2-cyclobu tyl ca rbony laml nopropa n a ml de 
[0220] 




TLC : Rf 0-26 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : $ 7.30-7.15 (3H, m), 6.89-6.78 (3H, m), 4.89-4.80 (1H, m), 4.43 (1H, dd, J=14.6, 5.8Hz), 4.31 (1H, dd, 
J=14.6, 5.6Hz), 3.79 (3H, s), 3.62 (1H, dd, J=15.0, 4.2Hz), 3.31 (1H, dd, J=15.0, 6.6Hz), 3.23- 2.98 (3H, m), 2.38-101 
(17H, m). 

Example 8(3) 

(2R)-N-(4- methoxy benzyl)-3^dDhexylmeto^ 
[0221] 




TLC : Rf 0.14 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 6 7.82-7.77 (1H, m), 7.23-7.05 (3H, m), 6.89-6.82 (2H, m), 4.99-4.90 (0.5H, m), 4.85-4.75 (0.5H, m), 
4.49-4.27 (3H, m), 4.09-3.79 <5H, m), 3.73-3.33 (2H, m), 321-2.94 (2H, m), 2.38-0.98 (15H, m). 

Example 8(4) 

{2R)-N-(4-memDxybenzyl)-3-cydohexy 
[0222] 
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TLC : Rf 0.14 (ethyl acetate : hexane = 1:2); 

NMR (CDCIg) : 87.26-7.15 {3H, m). 6.89-6.82 (3H, m), 4.88-4.79 (1H, m), 4.44 (1H, dd, J=14.8. 6.0Hz), 4.30 (1H, dd, 
J=14.8, 5.6Hz), 3.79 <3H, s), 3.61 (1H, dd, J=15.0, 4.4Hz), 3.31 (1H, dd, J=15.0, 6.2Hz), 3.17 (1H, dd ( J=14.0, 6.2Hz), 
3.06 (1H, dd, J=14.0, 5.8Hz), 2.38-1.00 (24H, m). 

Example 8(5) 

(2R)-N-(4- methoxy benzyl)-3-cyclohexyi mathylsulfbny l-2-{tetrahydrofuran-3-ylcarboriylamlno)prapanamlde 
[0223] 




TLC : Rf 0.08 (ethyl acetate : hexane = 1:1); 

NMR (CDCy : 5 7.25-7.15 (3H, m), 7.02 (1H, d, J=7.0Hz), 6.90-6.82 (2H, m), 4.88-4.80 (1H, m), 4.43 (1H, dd, J=14.8, 
6.0Hz), 4.31 (1H, dd, J=14.8, 5.6Hz), 4.01-3.73 (7H, m), 3.64-3.54 (1H, m), 3.39-3.27 (1H, m), 3.21-2.89 (3H, m), 
2.20-1.00 (13H, m). 

Example 8(6) 

{2R)-N-(4-methDxybenzyl)-3Kydohexylmeto^ 
panamide 

[0224] 
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TLC : Rf 0.32 (ethyl acetate : hexane =1:1); 

NMR(CD 3 OD) : 5 7.23 {2H, d, J=9Hz), 6.85 <2H, d, J=9Hz), 5.20 (s) and 5.16 <bs) <1H), 4.97-4.84 (1H, m), 4.42-4.23 
<2H f m), 4.02-3.85 (1H, m), 3.84-3.60 (2H, m), 3.77 (3H, s), 3.53-3.10 <2H, m), 3.08-2.90 (3H, m), 2.20-1.58 (6H, m), 
1 .44 and 1 .40 (9H, 8), 1 .35-1 .00 (5H, m). 

Example 8(71 

(2R)-N-(4-memoxybenzyi)-3-cydDhexylm^ 
panamkJe 



[0225] 



H » C V 0 V* 0 0 f 



to 



TLC : Rf 0.61 (methylene chloride : ethyl acetate = 2:1); 

NMR (CDCy : 57.96 (1H, brs), 7.67 <1H, brs), 7.25-722 (2H f m), 6.84-6.82 (2H, m), 5.02-4.91 (1H, m), 4.62^.42 (4H, 
m),4.30 (1H, dd, J=14.4, 5.0Hz), 4.06-3.92 (1H, m), 3.78 (3H, s), 3.34-3.15 (3H, m), 2.93-2.72 (2H, m), 2.10-1.59 (6H, 
m), 1 .40 (9H, s), 1.50-0.85 {5H, m). 

Example 8(8) 

(2R)-N-(4- methoxy benzyl)-3-cyclohexyl methylsulfony l-2-{S-t-butoxycarbonyjthiazolidin-2-ytortx)nylamino)propana- 
mide 



[0226] 



H3 ° CH 3 N^A^^y 0 f^Y°^CH : 



(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 
[a] D = +1.23 (c1.31,CHCI 3 ) ; 

TLC : Rf 0.63 (methylene chloride : ethyl acetate = 2:1); 

NMR(CD 3 OD) : 57.23-7.18 (2H, m), 6.86-6.81 (2H, m),5.16(1H, or), 4.96-4.84 (1H, m), 4.40-4.23 (2H, m), 4.00-3.82 
<1H, m), 3.80-3.50 (2H, m), 3.75 (3H, s), 3.50-3.10 <2H, m), 3.09-2.95 (1H, m), 3.00 (2H, d, J=6.2Hz), 2.17-1.80 (3H, 
m), 1.80-1.55 {3H, m), 1.39 (9H, a), 1.42-1.00 (5H, m). 



Example 8(9) 
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{2R)-N-(4-methoxybenzyl)-3^do^ 
panamkJe 

[0227] 




TLC : Rf 0.65 (chloroform : methanol = 14 : 1) ; 

NMR (CD 3 OD) : 5 7.23-7.18 (2H ( m), 6.87-6.83 (2H, m), 4.90-4.75 (1H, m), 4.63-4.45 (3H, m), 4.344.32 (2H, m), 3.76 
<3H, s), 3.41-3.05 (4H P m) ( 2.84-2.59 {2H, m), 2.01-1.60 (6H, m) p 1.43 and 1.42 (9H, s), 1.43-1.00 (5H, m). 

Example 8(10) 

(2R)-N-(4-methoxybenzyl)-3-cydohe^ 
[0228] 




TLC : Rf 0.25 (ethyl acetate : chloroform = 2:3); 

NMR (CDCI3) : 8 7.28-7.15 (3H, m), 6.97 (1H, d, J=6.6Hz), 6.90-6.82 (2H, m), 4.88-4.79 (1H, m), 4.43 (1H, dd. J=14.2, 
5.8Hz). 4.31 (1 H, dd, J=14.2, 5.4Hz), 4.22-4.04 <2H, m), 3.79 (3H, 8), 3.61 (1 H, dd, J=1 5.2, 4.8Hz), 3.30 (1H, dd, J=15.2, 
6.6Hz), 3.16 (1H, dd, J=14.4, 6.6Hz), 3.06 (1H, dd, J=14.4, 6.2Hz), 2.79-2.66 (2H, m), 2.39-1.00 (25H, m). 

Example 8(11) 

<2R)-N-(4-metho)tybenzyl)-3-cydohBX^ 
mlde 

[0229] 
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(The relative configuration of cyclahexyi ring substituted by t-butoxycarbonylamina group is not determined, but the 
above compound Is a single compound. This compound is the isomer of the compound prepared in Example 8(12).) 
TLC : Rf 0.1 7 (ethyl acetate : chloroform = 3:7); 

NMR{COCl3); 57.27-7.15 (3H, m), 6.97 (1H, d, J=7.0Hz), 6.90-6.82 (2H, m), 4.90-4.81 {1H, m), 4.67 (1H, d, J=7.6Hz), 
4.43 (1H ( dd, J=14.6, 5.8Hz), 4.31 (1H, dd. J=14.6, 6.0Hz), 3.79-3.57 (5H, m), 3.32 (1H, dd, J=15.0, 6.2Hz), 3.17 (1H, 
dd, J=14.2, B.6Hz), 3.05 (1H, dd, J=14.2, 6.2Hz) ( 2.34-1.00 {29H, m). 

Example 8(12) 

{2R)-N-(4-methoxybenzyi)-3-<ydDhex^ 
mide 

[0230] 




(The relative configuration of cyclahexyi ring substituted by t-butaxycarbonylamina group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 8(11).) 
TLC : Rf 0.1 7 (ethyl acetate : chloroform = 3:7); 

NMR (CDCI 3 ) : 6 7.28-7.14 (3H, m), 6.95 (1H, d, J=6.6Hz), 6.89-8.82 (2H, m), 4.88-4.79 (1H, m), 4.47-4.24 (3H, m), 
3.79 (3H, s), 3.60 (1H, dd, J=15.0, 4.8Hz), 3.50-3,25 (2H, m), 3.15 (1H, dd, J=14.4, 6.4Hz). 3.05 (1H, dd, J=14.4, 
6.2Hz), 2.18-0.96 (29H, m). 

Example 9 - Example 9(16) 

[0231] By the same desired procedure as Reference Example 4, using the compounds prepared in Example 6(36), 
Example 6(39), Example 6(40), Example 6(41), Example 6(44), Example 6(47), Example 6(50) -Example 6(52), Example 
6(54) - Example 6(56), Example 6(71), Example 6(72), Example 6(84) and Example 8(6), the following compounds of 
the present invention were obtained. 
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<2R)-N-(4-methoxybenzyl)-3-cydDhexylmeft^ - hydrochlo- 

ride 

[0232] 




•HCI 



TLC : Rf 027 {methylene chloride : methanol = 97 : 3) ; 

NMR (CD 3 OD) : 5 7.22 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 5.41 and 5.39 (1H, s), 4.55-4.44 (1H, m), 4.3&4.26 {2H, 
m), 3.85-3.70 (1H, m), 3.76 <3H, s), 3.70-3.52 (1 H, m), 3.40-3.10 (2H , m), 3.00-2.84 (1 H, m), 2.84-2.68 {1 H, m), 2.46-2.38 
(2H, m), 1.90-1.55 (5H, m), 1.55-1.08 (4H, m), 1.07-0.77 (2H, m). 

Example 9(1) 

{2R)-N-(4-methoxybenzyl)-3-cyd hydro- 
chloride 

[0233] 




•HCI 



TLC : Rf 0.25 (methylene chloride ; methanol = 97 ; 3) ; 

NMR (CD 3 OD) 6 7.22 (2H, d, J=9Hz), 6.86 (2H, d, J=9Hz), 5.44 (s) and 5.37 <1H, s), 5.03-4.93 (1H, m), 4.42-4.22 <2H, 
m), 3.84-3.34 (4H, m), 3.77 <3H, s), 3.34-3.12 (2H, m), 3.05 (2H, d, J=6Hz), 2.10-1.83 (3H, m), 1.83-1.58 (3H, m), 
1.50-1.00 (5H, m). 

Example 9(2) 

{2R)-N-(4-methD)<ybenzyl)-3-cydDhex^ - hydrochloride 

[0234] 
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5 




•HCI 



15 TLC : Rf 0.19 (chloroform : methanol = 9:1); 

NMR (DMSO-cIb) : 8 9.0B-8.90 (1H, br), 874-8.52 (2H, m), 8.19 (1H f d, J=8.4Hz), 7.18 (2H, d, J=8.8Hz), 6.86 (2H, d, 
J=8.8Hz), 4.48-4.37 {1H, m), 4.21 (2H, d, J=6.0Hz), 3.73 (3H, s), 3.33-3.23 (2H, br), 2.98-2.76 <3H, m), 2.59 {1H, dd, 
J=8.8, 13,4Hz), 2.55-2.43 (1 H, m), 2.39 (2H, d, J=7.0Hz), 1 .94-1 .52 (9H, m), 1 .49-1 .03 (4H, m), 0.99-0.77 (2H, m). 

20 Example 9(3) 

(2R)-N-(4-memDxyben2yl)-3-c^^ hydrochloride 
[0235] 

25 



30 



35 




• HCI 



40 (The relative configuration of cyclohexyl ring substituted by amino group is not determined, but the above compound 
is a single compound. This compound is the Isomer of the compound prepared in Example 9(4).) 
TLC : Rf 0.16 (chloroform : methanol = 9:1); 

NMR (DMSO-d 6 ) : 68.49 (1H, d, J=6.0Hz). 8.06-7.85 (4H, m), 7.18 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 4.47-4.36 
<1H, m), 4.21 (2H, d, J=6.0Hz), 3.73 (3H, s), 3.17-3.04 (1H, br), 2.82 (1H, dd, J=5.6, 13.4Hz), 2.64 (1H, dd, J=8.6, 
45 13.4Hz), 2.44-2.31 (3H, m). 1.99-1.49 (12H, m), 1.46-1.03 (5H, m), 0.98-0.76 (2H,m). 

Example 9(4) 

<2R)-N-(4-methoxybenzyl)-3-cydc^ * hydrochloride 

50 

[0236] 



55 
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HUN 




CH 



HCI 



(The relative configuration of cyclohexyl ring substituted by amino group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 9(3).) 
TLC : Rf 0.11 (chloroform : methanol = 9 : 1) ; 

NMR (DMSO-de) : 6 8.53-8.47 {1H, br), 8.05-7.94 (4H, br), 7.17 (2H, d, J=8.4Hz). 6.85 (2H, d, J=8.4Hz), 4.4S4.35 
(1H, br), 4.19 (2H, br), 3.72 (3H, s), 3.16 (1H, d, J=5.2Hz), 3.04-2.B8 (1H, br), 2.78 (1H, dd, J=5.8, 13.2Hz), 2.59 (1H, 
dd, J=8.2, 13.2Hz), 2.38 (2H, d, J=6.6Hz), 2.35-2.08 (2H, br), 1.98-1 .55 (8H, m), 1.49-1.02 (7H, m), 0.99-0.77 <2H, m). 

Example 9(5) 

{2R)-N-(4-methoxybenzy1)-3-<^dDhB • hydrochloride 

[0237] 



•HCI 



CH- 



TLC : Rf 0.26 {methylena chloride : methanol = 97 : 3) ; 

NMR (CD3OD) : 6 7.27-7.17 (2H, m), 6.93-6.80 (2H, m), 4.61-4.47 (2H, m), 4.41 (2H, s), 4.33 <1H, d, J=14Hz>, 4.31 (1H, 
d, J=14Hz), 3.77 (3H, s), 3.55 (1 H, dd, J=12, 7), 322 (1H, dd, J=12, 7Hz), 2.92 <1H, dd, J=14, 7Hz), 2.80 (1H, dd, J=14, 
8Hz). 2.43 (2H, d, J=6Hz). 1.90-0.80(11H, m). 

Example 9(6) 

<2R)-N-(<1R)-1-(4-nitropheny0e%l)-3<yclohexylmeto 
chloride 



[0238] 
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TLC : Rf 0.74 {methanol : chloroform = 5 : 95) ; 

NMR {CD 3 OD) 5 8.92 (1H, d, J=7.2Hz), 8.21-8.14 (2H, m), 7.60-7.54 (2H, m); 5.12-4.98 (1H, m), 4.55 (2H, t, J=7.0Hz), 
4.44 (1H, d, J=10.2Hz), 4.38 (1H, d p J=10.2Hz) 3.51 <1H. dd, J=12Z 7.4Hz). 3.12 (1H. dd, J= 12.2, 7.0Hz). 2.94 <1H, 
dd, J=13.6 P 6.6Hz), 2.80 (1H, dd, J=13.4, 8.2Hz), 2.50 (2H, d, J=6.6Hz), 1.93-0.85 (14H, m). 

Example 9(7) 

{2R)-N-(4-metooxybenzyl)-3^dohexylme^ hydrochloride 
[0239] 




TLC : Rf 0.44 (methylene chloride : methanol =19:1); 

NMR {CD3OD) : 57.29-7.18 (2H, m), 6.91-6.81 <2H, m), 4.65-4.51 <2H, m), 4.44 (1H. d, J=11Hz), 4.43 {1H, d, J=1 1Hz), 
4.32 (2H, m), 3.77 (3H, s), 3.59 (1H, dd, J=12, 8Hz), 3.38-3.26 {1H, m), 2.97 (1H, dd, J=14, 5Hz), 2.76 <1H, dd, J=14, 
9Hz), 2.42 (2H, d, J=7Hz), 1.89-0.80 (11H, m). 

Example 9(8) 

{2R)-N-(4-nitrotenzyl)-3-cycbhexylm^ ■ hydrochloride 

[0240] 
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•HCI 



TLC : Rf 0.43 {methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 58.25-8.1 5 (2H, m), 7.62-7.50 <2H, m), 4.63-4.49 {4H, m), 4.43 (1H, d, J=10Hz), 4.41 (1H, d, J=10Hz), 
3.56 <1H, dd, J=12, 7Hz), 326 (1H, dd, J=12, 7Hz), 2.96 (1H, dd, J=13, 7Hz), 2.85 (1H, dd, J=13, BHz), 2.46 (2H, d, 
J=7Hz), 1.91-0.80 (11H, m). 

Example 9(9) 

{2R)-N-(4-nltrobenzyl)-3-cycto^ hydrochloride 
[0241] 




•HCI 



TLC : Rf 0.41 (methylene chloride : methanol = 19 : 1) ; 

NMR (DMSO-de) : 5 9.10-8.93 (2H ( m), 8.24-8.14 <2H, m), 7.62-7.52 (2H, m), 5.35 and 5.27 (1H, s), 4.58-4.39 (3H, m), 
3.72-3.46 (2H, m), 328-3.03 (2H, m). 2.94-2.64 (2H, m), 2.44 (2H, d, J=7Hz), 1.94-0.75 {11H, m). 

Example 9(10) 

{2R)-N-(4-nitrobenzyl)-3-cyctohe^^ • hydrochloride 

[0242] 
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TLC : Rf 0.31 (chloroform : methanol = 9:1); 

NMR {DMSO-dg) : 5 9.10-9.01 (3H, m), 8.28 (1H, s), 8.18 {2H. d, J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 4.73-4.61 <1H, m), 
4.40 (2H, d, J=6.0Hz), 2.98 (1H, dd, J=6.0, 13.6Hz), 2.82 (1H, dd, J=8.4, 13.6Hz), 2.45 (2H, d, J=7.0Hz), 1.80-1.30 (6H, 
m), 1 .28-0.78 (5H, m). 

Example 9(11) 

{2R)-N-(4^imBthylaminobanzy1)-3-c^tah - 2 hydro- 

chloride 

[0243] 




•2HCI 



TLC : Rf 0.42 {methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 5 7.67-7.60 (2H, m), 7.60-7.50 (2H, m), 4.66-4.37 (6H. m), 3.59 (1H, dd, J=12, 6Hz), 3.33-3.21 (1H, 
m), 3.28 (6H, s), 2.94 (1H, dd, J=16, 7Hz), 2.84 (1H, dd, J=16, 8Hz), 2.48 (2H, d, J=7Hz), 1 .93-0.83 (11H, m). 

Example 9(12) 

{2R)-N-(4<limethylaminobenzy1)-3-cyclohexy1^^ ■ 2 hy- 

drochloride 

[0244] 
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O { v v CH 3 

<VVy° rr^ 

•2HCI 



TLC ; Rf 0.40 (methylene chloride ; methanol = 19 : 1) ; 

NMR {CD 3 OD) : 5 7.68-7.59 (2H, m), 7.59-7.51 (2H, m), 5.47 and 5.42 (1H, s), 4.59^.43 <3H, m), 3.92-3.76 {1H, m), 
3.72-3.68 (1H, m), 3.39-3.17 (2H, m), 3.29 <6H, m), 3.07-2.73 (2H, m), 2.47 (2H, d, J=7Hz), 1 .93-0.83 (11H, m). 

Example 9(13) 

<2R)-N-(4-phenoxybenzyl)-3^dDhexylmethylW ■ hydrochloride 

[0245] 




• HCl 



TLC : Rf 0.65 {ethyl acetate) ; 

NMR (CD3OD) : 68.71 (1H, t, J=5.7Hz), 7.36-7.28 <4H, m), 7.09 (1H, t, J=7.2Hz), 6.96-6.89 (4H, m), 4.59-4.51 (2H, m), 
4.44-4.30 (4H, m), 3.55 <1H, dd, J=11.7, 7.5Hz), 3.24 (1H, dd, J=11.7, 6.9Hz), 2.93 (1H, dd, >13.5, 6.3Hz), 2.81 <1H, 
dd, J=13.5 P 7.5Hz), 2.46 (1H, dd, J=12.6, 6.9Hz), 2.42 (1H, dd, J=12.6, 6.6Hz), 1.88-1.79 {2H, m). 1.74-1.61 <3H, m), 
1.53-1.36 (1H, m), 1.31-1.08 (3H, m). 1.00-0.88 (2H, m). 

Example 9(14) 

{2R)-N-(4-benzytoxybenzyl)-3-cyetohexylrT^ ■ hydrochlo- 

ride 

[0246] 
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•HCI 



TLC : Rf 0.30 (ethyl acetate ; hexane =1:1); 

NMR <CD 3 OD) : 6 8.81 <1H, d, J=8.1Hz), 8.63 (1H, t, J=7.5Hz), 7.43-7.19 (7H, m), 6.95-6.69 (2H, m) # 5.05 {2H, s), 
4.60-4.25 (6H, m), 3.56 {1H, dd, J=12.3, 7.5Hz), 3.21 (1H, dd, J=12.3, 72Hz), 2.91 (1H, dd, J=13. 8, 6.6Hz), 2.78 (1H, 
dd, J=13.8, 7.5Hz), 2.44 (1H, dd, J=12.6, 6.9Hz), 2.40 (1H, dd, J=12.6, 6.6Hz), 1 .86-0.83 (11H, m). 

Example 9(15) 

(2R)-N-(3-b8nzytoxy-4-mathoxybenzyl)-3-c^ • 
hydrochloride 

[0247] 




TLC : Rf 027 (hexane : ethyl acetate =1:1); 

NMR (CD 3 OD) : 6 7.47-7.26 (m, 5H), 7.00 (d, J = 1.8 Hz, 1H), 6.91 <d, J = 8.2 Hz, 1H), 6.88 (dd, J = 8.2, 1.8 Hz, 1H), 
5.08 (s, 2H), 4.60-4.48 (m, 2H), 4.39 (s, 2H), 4.36 (d, J = 14.8 Hz, 1 H), 423 (d, J = 14.8 Hz, 1 H), 3.82 (s, 3H), 3.56 (dd, 
J=12.2, 7.4 Hz, 1H), 3.22 (dd, J=12.2, 7.0 Hz, 1H), 2.91 (dd, J = 13.8, 6.6 Hz, 1H), 2.77 (dd, J = 13.8, 7.8 Hz, 1H), 2.42 
(d, J = 6.8 Hz, 2H), 1 .85-1 .58 (m, 5H), 1 .54-0.80 (m, 6H). 

Example 9(16) 

<2R)-N-(1-phenylplperidln-4-yt)-3-cy^ • 2 hydro- 

chloride 

[0248] 
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5 



10 



15 




TLC : Rf 026 (hexane : ethyl acetate =1:1); 

NMR <CD 3 OD) : 6 7.BO-7.76 (m p 2H), 7.65-7.54 (m, 3H), 4.63 (t, J = 7.2 Hz, 1H), 4.54 (t, J = 72 Hz, 1H), 4.45 (d, J = 
20 9.9 Hz, 1H), 4.42 (d, J = 9.9 Hz, 1H), 4.20-4.10 (m, 1H), 3.87-3.70 (br, 4H), 3.61 (dd, J = 12.0, 7.5 Hz, 1H), 3.29 (dd, J 
= 12.0, 6.9 Hz, 1H), 2.95 (dd, J = 13.2, 6.6 Hz, 1H), 2.83 (dd, J = 13.2, 7.8 Hz, 1H), 2.57-2.46 (m, 2H), 2.32-2.14 (m, 
4H), 1.90-1.81 (br, 2H), 1.77-1.63 (m, 3H), 1.54-1.40 (m, 1H), 1.36-1.10 (m, 3H), 1.03-0.91 (m, 2H). 

Reference Example 5 

25 

B is((2R}-2-{4-methoxybenzylcait amoyO^^ 
[0249] 

30 



35 



40 




45 [0250] Bis((2R)-cart)oxy-2-t-butoxycaroonylaminoethyl)disuinde (5g), 4-methoxybenzylamine (3.7 ml) and 1-hydroxy- 
benzotriazole (3.84 g) were dissolved in a mixture of methylene chloride (50 ml) and DMF (10 ml). The solution was 
cooled with ice and EDC-HCl (5.45 g) was added thereto. The mixture was stirred for 12 hours. The reaction mixture 
was diluted with chloroform, washed with 1N hydrochloric acid, saturated aqueous sodium hydrogencarbonate and 
saturated aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was 

so concentrated and the residue was washed with diehylether to give the title compound (8.15 g) having the following 
physical data. TLC : Rf 0.16 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) 8 8.03 (2H, t, J=6.3Hz), 7.23-7.15 (4H, m), 6.87-6.80 (4H, m), 5.54 (2H, d, J=9.6Hz), 4.94-4.82 (2H, m), 
4.46 (2H, dd, J=1 4.6,6 .2Hz). 4.30 <2H, dd, J=14.6, 5.8Hz), 3.78 (6H, s), 3.04-2.82 (4H, m), 1.26 (18H, s). 

55 
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Reference Example 6 
{2R)-N-(4-methoxyb8nzyl)<^mercapt^ 
5 [0251] 



10 




15 

[0252] The compound prepared In Reference Example 5 (315 mg), tributylphosphlne (103 mg) and acetic acid (15 
drops) were dissolved in a mixture of dioxane (6 ml) and water (2 ml). The mixture was stirred for 3 days at room 
temperature. The reaction mixture was concentrated. The residue was purified by silica gel column chromatography 
20 (ethyl acetate : chloroform =1:19) to give the title compound (242 mg) having the following physical data. TLC : Rf 
0.47 (ethyl acetate : chloroform = 1:4); 

NMR (CDCI3) : 5 7.24-7.16 <2H, m), 6.90-6.82 (2H, m), 6.70-6.51 (1H t m), 5.41 (1H, d, J=7.6Hz), 4.49-4.29 (3H, m), 
3.80 (3H, s), 3.14 (1H, ddd, J=14.0. 7.8, 4.4Hz), 2.73 (1H. ddd, J=14.0, 10Z 5.8Hz), 1 .59-1.50 (1H, m). 1.43 (9H, s). 

25 Example 10 (does not fall within the scope of the present invention) 

(2R)-N-(4-memoxyberizyl)-3-{tetrahydro 

[0253] 

SO 



35 



40 




[0254] A solution of the compound prepared in Reference Example 6 (103 mg), 2-(bromomethyi)tetrahyd ropy ran (0.05 
ml) and potassium carbonate (168 mg) in DMF (5 ml) was degassed and stirred for 15 hours at room temperature. The 

45 reaction mixture was concentrated. The residue was diluted with 1 N hydrochloric acid and extraced with ethyl acetate. 
The extract was washed with water and saturated aqueous sodium chloride, successively, dried over anhydrous mag- 
nesium sulfate. The organic layer was concentrated and the residue was purified by silica gel column chromatography 
(ethyl acetate : hexane = 1 : 6) to give the compound of the present invention (68 mg) having thBfoltowing physical data. 
TLC : Rf 0.40 (ethyl acetate : chloroform = 1:4); 

50 NMR(CDCI 3 ) : 8728-7 20{2H, m), 7.09-6.95 (1H, m), 6.90-6.82 (2H, m), 5.88-5.78 (1H, m), 4.42-4.38 (2H, m), 4.32-420 
<1H, m), 3.96-3.76 (4H, m), 3.52-3.1 8 (2H, m),3.1«.01 (1H, m), 2.84-2.51 (3H, m), 1.88- 1.74(1 H, m), 1.65-1. 08 (14H, m). 

Example 10(2) - Example 10(3) 

& [0255] By the same desired procedure as Example 10, using the compound prepared in Reference Example 6, the 
following compounds of the present invention were obtained. 
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Example 10(2) 

{2R)-N-(4-methoxybenryi)^4-methoxy 
[0256] 




(The relative configuration of cyctohexyl ring substituted by methoxy group is not determined, but the above compound 
Is a single compound. This compound is the isomer of the compound prepared In Example 10(3).) less polar 
TLC : Rf 0.41 (ethyl acetate : chloroform = 1 : 4) ; 

NMR {CDCy : 6 7.25-7.17 (2H, m), 6.89-6.82 (2H, m), 6.62 {1H, t, J=5.4Hz), 5.34 (1H, d, J=7.2Hz), 4.39 (2H. d, 
J=5.8Hz), 4.28-4.16 (1H, m), 3.79 (3H, s), 3.44-3.37 (1H, m), 3.29 (3H, s), 2.99 <1H, dd, J=14.0, 6 .0Hz), 2.82 (1H, dd, 
J=14.0, 7.0Hz), 2.53-2.37 (2H, m), 1.94-1.80 (2H, m), 1.68-1.20 (16H, m). 

Example 10(3) 

(2R)-N-(4- methoxy benzyl)-3-(4-methoxycyclahexylmethy Ith io)-2-t-butoxycarbonylamlnopropanamide 
[0257] 




(The relative configuration of cyctohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 10(2).) more polar 
TLC : Rf 0.38 (ethyl acetate : chloroform = 1 : 4) ; 

NMR (CDCI 3 ) : 5 7.25-7.17 (2H, m), 6.89-6.82 (2H, m), 6.62 (1H, t, J=5.0Hz), 5.34 (1H, d, J=7.8Hz), 4.39 (2H, d, 
J=5.8Hz), 4.28-4.18 (1H, m), 3.80 (3H, s), 3.34 (3H, s), 3.14-2.93 (2H, m), 2.83 (1H, dd, J-13.8, 6.6Hz), 2.47 (1H, dd, 
J=12.8, 7.0Hz), 2.40 (1H, dd, J=12.8, 6.8Hz), 2.13-1 .98 (2H, m), 1.85-1.81 (2H, m), 1.54-0.84 (14H, m). 

Reference Example 7 

(2S)-4-hydroxy-2-t-butoxycarbonylaminobutanoic acid -4-methoxybenzyl ester 
[0258] 
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OH 



5 




10 

[0259] Under cooling with ice, isobutyi chloroform ate (0.35 ml) was added dropwise to a solution of <2S)-3-carboxy- 
2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester - dicyclohexylamine salt (1350 mg) and N-methylmor- 
pholine (0.32 ml) in tetrahydrofuran (6 ml). The mixture was stirred for 45 minutes. The reaction mixture was filtered 

15 through Celite. Under coaling with ice, sodium ba no hydride (229 mg) was added to the filtrate and methanol (1.2 mi) 
was added dropwise thereto for 1 Hour. One normal hydrochloric acid was added to the read ton mixture. The mixture 
was extracted with ethyl acetate. The extract was washed with water and saturated aqueous sodium chloride, succes- 
sively, and concentrated. The residue was purified by silica gel column chromatography (ethyl acetate : hexane = 1:2) 
to give the title compound {180 mg) having the fallowing physical data. 

20 TLC : Rf 0.42 (methanol : chloroform = 1:9); 

NMR (CDCI3) : 5 7.30 <2H, d, J=8.7Hz), 6.89 (2H, d, J=8.7Hz), 5.38 (1H, brd, J=8.4Hz), 5.13 (2H, s), 4.5&4.43(1H, m), 
3.82 (3H, s), 3.7M.55 (2H, m), 354-3.05 (1H, m), 2.23-2.06 (1H, m), 1.69-1.56 (1H, m). 

Reference Example 8 

25 

{2S)-3-formyl-2-t-bLJtoxycarbonylaminopropanolc acid 4-methoxybenzyl ester 
[0260] 

30 



35 




[0261] The compound prepared in Reference Example 7 (162 mg) and triethylamine (0.40 ml) were dissolved in a 
mixture of methylene chloride (4 ml) and dimethy (sulfoxide (4 ml). Under cooling with ice, sulfur trioxide pyridine complex 
(228 mg) was added to the mlxure. The mixture was warmed to room temperature. The reaction mixture was diluted 
45 with water and extracted with ethyl acetate. The extract was washed with 1N hydrochloric acid, water and saturated 
aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate and concentrated. The obtained title 
compound (180 mg) was used for the next reaction without purification. 

Example 16 

so 

(2R)-N-(4-phenoxybaiTzyl)-3^dDhBxylmeOT^ 
[0262] 

55 
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[0263] A solution of the compound prepared in Example 9(13) (107 mg) in ethyl acetate (10 ml) was washed with 
saturated aqueous sodium hydrogencarbonate (5 ml) and saturated aqueous sodium chloride, successively, dried over 
anhydrous magnesium sulfate and concentrated to give the compound of the present Invention (98 mg) having the 
following physical data. 
TLC : Rf 0.39 (ethyl acetate : hexane =1:1); 

NMR (CDCI 3 ) : 8 7.88 (d, J = 7.5 Hz, 1H), 7.37-7.30 (m, 2H), 7.25-7.21 (m, 2H), 7.14-7.08 (m, 1H), 7.02-6.94 (m, 4H), 
6.84-6.80 (m, 1H),4.4*4.36 (m, 3H), 4.26 (d, J = 9.9 Hz, 1H), 4.194.15 (m, 1H), 4.05 (d, J = 9.9 Hz, 1H), 3.42 (dd, J = 
1 1 .1 , 4.2 Hz, 1 H), 3.10 (dd, J = 1 1 .1 , 7.5 Hz, 1 H).2.93 (dd, J = 13.8, 6.3 Hz, 2H), 2.83 (dd, J =13.8, 7.2 Hz, m), 2.45 (d, 
J = 6.6 Hz, 2H), 1 .86-1 .58 (m, 5H), 1 .51-1 .36 (m, 1 H), 1 .29-1 .05 (3H, m), 0.9S-0.85 (m, 2H). 

Example 16(1) 

<2R)-N-(1 -pheny Ipiperid in-4-yl)-3-cyclohexy lmethylthiD-2-((4R)4hiazolid in-4-ylcarbony(amino) propanam ide 
[0264] 




[0265] By the same desired procedure as Example 16, using the compound prepared in Example 9(1 6), the compound 
of the present invention having the following physical data was obtained. 
TLC : Rf 0.26 (hexane : ethyl acetate =1 : 1) ; 

NMR (COCI3) : 5 7.86 (d, J = 7.5 Hz, 1 H), 7.29-7.23 (m, 2H), 6.95-6.91 (m, 2H), 6.88-6.83 (m, 1H), 6.47 (d, J = 8.1 Hz, 
1H), 4.37 (dd, J = 14.1. 7.5 Hz, 1H), 4.27 (d, J = 9.9 Hz. 1H), 4.18 (dd, J = 7.6. 4.2Hz, 1H), 4.05 (d, J = 9.9 Hz, 1H), 
4.00-3.88 (m, 1 H), 3.63-3.51 (m, 2H), 3.43 (dd, J = 1 1.1, 4.2 Hz, 1H), 3.12 (dd, J = 11.1, 7.8 Hz, 1H), 2.95-2.86 (m, 3H), 
2.79 (dd, J = 13.8, 7.5 Hz, 1H), 2.48 (d, J = 6.9 Hz, 2H), 2.08-1.98 (m, 2H), 1.84-1.39 (m, 8H), 1.31-1.06 (m, 3H), 
1.00-0.87 (m,2H). 

Example 17 ~ Example 17(16) 

[0266] By the same desired procedure as Example 9 -> Example 1 6, using the comounds prepared in Example 6(36), 
Example 6(44), Example 6(49), Example 6(60), Example 6(61), Example 6(69), Example 6(74) - Example 6(83) and 
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Example 6(86), the following compounds of the present invention were obtained. 
Example 17 

{2R)-N-(4-methoxybenzyl) 
[0267] 




TLC : Rf 0.45 (methylene chloride : methanol = 19 : 1) ; 

NMR (CD3OD) : 5 7.27-7.17 (2H, m), 6.92-6.82 (2H, m), 5.01 and 4.98 (1H, s), 4.49 and 4.48 (1 H, t, J=7Hz), 4.34 (1H, 
d, J=15Hz) p 4.28 (1H, d, J=15Hz), 3.77 (3H, 8), 3.48-3.02 (2H, m), 3.00-2.71 (4H, m), 2.41 and 2.39 (2H, d, J=7Hz), 
1.90-0.78 (11H,m). 

Example 17(1) 

(2R)-N-(4- methoxy benzyl)-3-cycloh exyi meth yith io-2-{(4R)-thiflzolid in-4-yicarbony iamino)pfo pan amide 
[0268] 




TLC : Rf 0.59 (methylene chloride : methanol = 9:1); 

NMR (CDCI3) ; 6 7.87 (1H, d, J=8Hz). 7.25-7.18 (2H, m), 6.90-6.83 (2H, m), 6.78-6.70 (1H, m), 4.48-4.31 (3H, m), 
4.30-4.21 (1H, m), 4.20-4.12 <1H, m), 4.10-4.00 (1H, m), 3.80 <3H, s), 3.41 (1H, dd, J=11, 4Hz), 3.10 (1H, dd, J=11, 
8Hz), 2.92 (1H, dd, J=14, 6Hz), 2.83 (1H, dd, J=14, 7Hz), 2.50-2.38 (1H, b), 2.44 (2H, d, J=7Hz), 1.85-1.55 (5H, m), 
1.50-1.35 (1H, m), 1.31-1.03 (3H, m), 0.98^0.84 (2H, m). 

Example 17(2) 

{2R)-N-(4-methoxybenzyl)-3-cydD*exy1mem^ 
[0269] 



110 



EP 0 997 147 B1 




TLC : Rf 0.30 {methylene chloride ; methanol = 19:1); 

(CDCI 3 +3drops of CD 3 OD) : 5 7.33 {1H, 3). 7.27-7.17 (2H, m), 6.90-6.80 {2H, m), 4.64 (1H, t, J=6Hz), 4.41 {1H, d, 
J=15Hz), 4.35 (1H, d, J=15Hz), 3.80 (3H, s), 3.08-2.84 <2H, m), 2.44 (2H, d, J=7Hz), 1.87-0.78 (11H, m). 

Example 17(3) 

{2R)-N-(4-methDxybenzyl)-3-cydDhexytmethy^ 
[0270] 




(The absolute configuration of* carbon ia not determined, but the above compound is a single optical isomer.) 

[a] D = -71.7 (c 0.21, CHCIj); 

TLC : Rf 0.27 (hexane : ethyl acetate = 1:2); 

NMR (CDCI3) : 6 7.65 (1H, d, J=7.4Hz), 7.21 (2H, d, J=8.8Hz), 6.86 <2H, d, J=8.8Hz), 6.80-6.73 (1H, br), 4.99 {1 H, s), 
4.50-4.38 (3H, m), 3.80 (3H. s), 3.51-3.40 <1H, m), 3.15-2.94 <3H, m), 2.88-2.75 (2H, m), 2.44 (2H, d, J=7.0Hz), 
1 .83-1 .30 (6H, m), 1 .28-0.78 (5H, m). 

Example 17(4) 

{2R)-N-(4-methoxybenzyi)-3-cydohex^ 
[0271] 



111 



EP 0 997 147 B1 




(The absolute configuration of carbon is not determined, but the above compound is a single optical isomer.) 

[a] D = +51.5 (c 0.19, CHCI 3 ) ; 

TLC : Rf 0.1 6 (hexane : ethyl acetate = 1:2); 

NMR(CDCl3) : 67.69{1H, d f J=7.0Hz), 7.21 (2H, d, J=B.8Hz), 6.66 (2H, d, J=8.8Hz), 6.81-6.69 (1H, br), 5.01 (1H, s), 
4.51-4.37 (3H, m), 3.80 (3H, s), 3.52-3.39 (1H, m), 3.06-2.91 (3H, m), 2.89-2.73 {2H, m), 2.53^2.40 (2H, m), 1.83-1.37 
(6H, m), 1.34-0.79 (5H, m). 

Example 17(5) 

<2R)-N-(4- methoxy benry1)-3-Gydoh exyl 
panamide 

[0272] 




TLC : Rf 0.41 (methanol : methylene chloride = 1 : 19) ; 

NMR (CD3OD) : 8 7.25-7.18 (2H. m), 6.69-6.82 (2H, m), 4.61-4.46 (2H t m), 4.39-4.24 (2H. m), 4.39-424 (m) and 3.84 
(t, J=8Hz) (1H), 3.76 (3H, s), 3.39 (dd, J=10, 3Hz) and 3.19 <dd, J=10, 8Hz) (1H), 3.09 <dd, J=10, BHz) and 2.99-2.90 
(m) (1H), 2.90-2.76 (2H, m), 2.38 and 2.41 (2H, d p J=6Hz), 1.90-1.55 (8H, m), 1.49-1.33 (1H, m), 1.33-1.06 (3H, m), 
1.06-0.83 (6H, m). 

Example 17(6) 

<2R)-N-(4-methDxybenzy1)-3-cydDhBxy1mBthy1tW 
[0273] 



112 



EP 0 997 147 B1 




TLC : Rf 0.43 (methanol : methylene chloride = 1:19); 

NMR (CDCI3+5 drops of CD3OD) : S 7.57-7.48 <m, 2H), 7.45-7.33 {m, 3H), 7.25-7.18 (m, 2H), 6.90-6.83 <m, 2H), 5.60 
and 5.53 (s, 1H), 4.5S4.29 and 3.99-3.90 (m, 4H), 3.79 <s, 3H), 3.4M.35 (m) and 3.64 (dd, J = 11, 3 Hz) (1H), 3.19 
and 3.39 (dd, J = 11 , 8 Hz, 1H), 2.73 and 2.92 (d, J = 7 Hz, 2H), 2.40 and 2.43 (d, J = 7 Hz, 2H), 1.85-1.58 (m, 5H), 
1.51-1.34 (m, 1H), 1 .31-1.03 (m, 3H), 1.00-0.80 (m, 2H). 

Example 17(7) 

(4R)-N-((1 R)-2-cyclDhexyimBthylthiD-1^ 
[0274] 




TLC ; Rf 0,55 (methanol : chloroform = 1:19); 

NMR (CDCI3) : 6 7.85 (d, J = 8.7 Hz, 1H), 7.32-7.26 (m, 2H), 6.94-6.89 (m, 3H), 5.12-5.04 (m, 1H), 4.27 (d, J = 9.9 Hz, 
1 H), 4.15 (dd, J = 7.5, 4.2 Hz, 1 H), 4.07 (d, J = 9.9 Hz, 1H), 3.89-3.74 (m, 4H), 3.44 (dd, J = 10.8, 4.2 Hz, 1H), 3.32-3.09 
(m, 5H), 2.91 (dd, J = 13.5, 3.9 Hz, 1H), 2.76 (dd, J=13.5, 6.3 Hz, 1H), 2.54-2.34 (m, 3H), 1.86-1.60 (m, 5H), 1.50-1.35 
(m, 1H), 1.30-1.04 (m, 3H), 1 .02-0.84 (m, 2H). 

Example 17(8) 

(2R)-N-(4-methoxybenzyl)-3-<ydohex^ 
[0275] 
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TLC : Rf 0.31 and 0.27 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 5 7.26-7.18 (m, 2H), 6.88-6.83 (m, 2H). 4.54-4.46 {m, 1H), 4.38-4.24 {m, 2H), 3.76 (3, 3H), 3.60-3.52 
(m, 1H), 3.36-3.2B (m, 1H), 3.02-2.60 (m, 6H), 2.44-2.32 (m, 3H), 1.86-1.60 {m, 5H), 1.50-1.34 (m, 1H), 1.34-1.07 (m, 
3H), 1.00-0.83 (m,2H). 

Example 17(9) 

(2R)-N-(4-phenoxybenzyl>-3-cydDhexylmethylW 
[0276] 




TLC : Rf 0.14 and 0.16 (methylene chloride : methanol = 19 :1) ; 

NMR (CDCI 3 ) : 6 7.69 and 7.62 (d, J = 8 Hz, 1H), 7.38-7.30 (m, 2H), 7.28-7.21 <m, 2H), 7.15-7.08 (m, 1H), 7.03-6.93 
{m, 4H), 6.91-6.77 (m, 1H), 4.54-4.35 (m, 4H), 3.60-3.51 (m, 1H), 3.38-3.23 (m, 1H), 3.10-2.90 (m, 2H), 2.88-2.76 (m, 
2H), 2.75-2.37 (m, 5H), 1.86-1.52 (m, 5H), 1.52-1.35 (m, 1H), 1.30-1.04 (m, 3H), 1.00-0.84 (m, 2H). 

Example 17(10) 

{2R)-N-(2-phenoxypyridirh5-yl)-3-cyclohe^ 
[0277] 



114 



EP 0 997 147 B1 




TLC : Rf 0.18 {methanol : chloroform = 1 : 19) ; 

NMR (COCI3) : 5 8.94-8.82 (m, 1H) P 8.23 (d, J = 2.4 Hz, 1H), 8.0M.00 (m, 2H), 7.42-7.35 (m, 2H) f 7.21-7.16 (m, 1H), 
7.12-7.07 (m, 2H), 6.86 <d, J = 8.7 Hz, 1 H), 4.64-4.57 {m, 1H), 4.30 {d, J = 9.9 Hz, 1H), 4.29 -426 (m, 1H), 4.07 (d, J = 
9.9 Hz, 1H), 3.48{dd, J = 10.8, 3.3 Hz, 1H), 3.14 {dd, J = 10.8, 8.1, 1H), 3.00 (dd, J = 13.B, 72 Hz, 1H), 2.92 (dd, J = 
13.8, 6.9 Hz, 1H), 2.48 (d, J = 6.6 Hz, 2H), 1.8M.60 (m, 5H), 1.54-1.39 (m, 1H), 1.32-1.04 (m, 3H), 1.01-0.84 (m, 2H). 

Example 17(11) 

<2R)-N-(4- mathoxy berucyl)-3-c^^ 
[027B] 




TLC : Rf 0.46 and 0.41 (methylene chloride : methanol = 9:1); 

NMR (COCI3) : 6 8.92 and 8.62 (d, J = 8 Hz, 1H), 7.25-7.17 (m, 2H), 6.90-6.82 <m, 2H), 4.66-4.52 (m, 1H), 4.4fr4.29 
(m p 2H), 3.79 <s, 3H), 3.61-3.53 (m, 1H), 3.31-2.81 (m, 7H), 2.55-2.40 (m, 2H), 2.36-2.24 (m, 1H), 1.86-1.58 (m, 5H), 
1.53-1.35 (m, 1H), 1.31-1.04 (m, 3H), 1.00-0.83 (m, 2H). 

Example 17(12) 

<2R)-N-(4-m8WDxybarizyl)-3-cydDhexyl^^ 
[0279] 
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TLC ; Rf 0.22 and 0.19 (methylene chloride : methanol = 49 : 1) ; 

NMR (CDCI 3 ) : 87.66-7.56 (m, 1 H), 7.24-7.1 6 (m, 2H), 6.90-6.82 {m, 2H), 6J&-6.65 (m, 1 H), 4.52-4.41 (m, 1H), 4.41-4.30 
(m, 2H), 4.17-4.01 (m, 2H), 3.80 (s, 3H), 3.36-3.28 (m, 1H), 2.99-2.73 (m, 4H), 2.49-2.42 <m, 2H), 2.31-2.20 (m, 1H), 
1.85-1.35 (m, 7H), 1.30-1.03 (m, 3H), 1004.83 <m p 2H). 

Example 17(13) 

(2R)-N-(2-phenoxypyridln-5-ylmethyl)-3-cycla^ 
[0280] 




TLC ; Rf 0.41 (methanol : chloroform = 1:19); 

NMR (CDCI3) : 88.09 <d ( J = 2.1Hz, 1H), 7.87 <d, J = 7.5 Hz, 1H), 7.64 (dd, J = 8.4, 2.4 Hz, 1H), 7.43-7.37 (m, 2H), 7.20 
(tt, J = 7.2, 1 .2 Hz, 1H), 7.14-7.09 <m, 2H), 6.94 (t, J = 6.0 Hz, 1 H), 6.87 (d, J = 8. 4 Hz, 1 H), 4.43 (dd, J = 13.6, 7.2, 1 H> 
4.40 (d, J = 6.0 Hz, 2H), 4.27 (d, J = 9.9 Hz, 1H), 4.18 (dd, J = 7.8, 4.2 Hz, 1H), 4.04 (d, J = 9.9 Hz, 1H), 3.42 (dd, J = 
11.1, 3.9 Hz, 1H), 3.10 (dd, J = 11.1, 7.8 Hz, 1H), 2.92 (dd, J = 13.8, 6.6 Hz. 1H),2.82 (dd, J = 13.8, 7.2 Hz, 1H), 2.43 
(d, J = 9.3 hz, 2H), 1 .86-1 .58 (m, 5H), 1 .48-1 .35 (m, 1 H), 1 .30-1 .04 (m, 3H), 0.98-0.82 (m, 2H). 

Example 17(14) 

(2R)-N-(4-(moipholin^yl)benzy!)-3-cydoh 
[0281] 



116 



EP 0 997 147 B1 




TLC : Rf 0.46 (methanol : chloroform = 1 : 19) ; 

NMR (CDCI3) : 6 7.86 (d, J = 7.5 Hz, 1H), 7.21-7.16 <m, 2H), 6.B9-6.B4 (m, 2H), 6.71 (t, J = 5.1Hz, 1H), 4.44 (dd, J = 
13.8, 6.9 Hz, 1H), 4.40 (dd, J = 147, 5.7 Hz, 1H), 4.34 (dd, J = 14.7, 5.4 Hz, 1H), 4.26 (d , J = 9.9 Hz, 1H), 4.14 (dd, J 
= 7.5, 3.9 Hz, 1H), 4.04 (d. J = 9.9 Hz, 1H), 3.87-3.84 (m, 4H). 3.40 (dd, J = 11 .1 , 42 Hz, 1H), 3.18-3.12 (m, 4H), 3.09 
(dd, J = 11.1, 7.8 Hz, 1H), 2.92 (dd, J = 13.8, 6.3 Hz, 1H), 2.82 (dd, J = 13.8, 72 Hz, 1H), 2.43 (d, J = 6.9 Hz, 2H), 
1.85-1.58 (m, 5H), 1.51-1.35 (m, 1H), 1.30-1.04 (m, 3H), 0.98-0.82 (m, 2H). 

Example 17(15) 

(2R)-N-(4-phenDxybenzyl)-3^dDhexylmemy^ 
[0282] 




TLC : Rf 0.39 and 0.30 (methylene chloride : methanol = 19:1); 

NMR (CDCI3) : 67.68-7.56 (m, 1 H). 7.38-7.29 (m, 2H), 7.29-7.20 (m, 2H). 7.14-7.07 (m, 1 H), 7.05-6.90 (m, 4H), 6.87-6.82 
(m, 1H), 4.54-4.34 (m, 3H), 4.18-4.00 (m, 2H), 3.37-3.29 (m, 1H), 3.00-2.74 (m, 4H), 2.50-2.43 (m, 2H), 2.32-2.20 (m, 
1 H), 1 .86-1 .35 (m, 8H), 1 .31-1 .03 (m, 3H), 1 .03^.83 (m, 2H). 

Example 17(16) 

<2R)-N-(1-me%lplperidin-4-yl)-3-cydohe 
[0283] 



117 



EP 0 997 147 B1 




TLC : Rf 0.24 (chloroform : methanol =9:1); 

NMR (CD 3 OD) : 6 4.46-4.39 (m, 1H), 4.23-4.09 (m, 3H), 3.75-3.64 (m, 1H), 3.23 (dd, J = 10.2, 4.4 Hz, 1H), 3.03 (dd, J 
= 10.2, 7.2 Hz, 1H), 2.93-2.70 (m. 4H), 2.43 (d, J = 6.6 Hz, 2H), 2.27 (8, 3H), 2,22-2,06 (m, 2H), 1.94-1.10 (m, 13H). 
1.03-0.82 (m,2H). 

Example 18 

(2R)-N-({1 R)-1-{4-nitropheny ^ 
nylami no)propanamide 

[0284] 




[0285] Under cooling with be, isovateryl chloride (0.025 ml) was added to a solution of the compound prepared in 
Example 9(6) (98 mg) and trtethytamine (0.06 mi) in methylene chloride (3 ml). The mixture was stirred for 1 Hour. The 
reaction mixture was washed with saturated aqueous sodium hydrogencarbonate, 1N hydrochloric acid, water and 
saturated aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was 
concentrated and the residue was purified by silica gel column chromatography (ethyl acetate : hexane = 1 : 2) to give 
the compound of the present invention(81 mg) having the following physical data. 
TLC : Rf 0.48 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 6 8.16 (2H, d, J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 7.45 (1H, d, J=7.6Hz), 6.95 (1H, d, J=8.2Hz), 5.20-5.06 
(1H, m), 4.87 (1H, t, J=5.6Hz), 4.66-4.56 (3H, m) 3.33 (2H, d, J=5.6Hz), 3.23 (1H, dd, J=13.8, 4.0Hz), 2.75 (1H, dd, 
J=13.8, 5.8Hz), 2.34 <2H, d, J=7.0Hz), 2.24-2.01 (3H, m), 1 .72-0.60 (20H, m). 

Example 18(1) - Example 18(5) 

[0286] By the same desired procedure as Example 18, using the compounds prepared in Example 16, Example 17 
and Example 17(1), the following compourts of the present invention were obtained. 
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Example 18(1) 

(2R)-N-(4-methoxybenzyl)-3-cydohexylmeth^ 
[0287] 




TLC : Rf 0.40 (ethyl acetate) ; 

NMR <CDCI 3 ) : 5 7.46 (1H, t, J=6.2Hz), 7.27-7.21 (2H, m), 6.89-6.77 (3H, m). 5.49-5.29 <1H, m), 4.62-4.34 (3H, m), 
4.06-3.94 (1H P m), 3.88-3.72 (4H, m), 3.64-3.00 (3H, m), 2.85-2.74 (1H, m), 2.49-2 27 (2H, m), 2.18^2.03 (3H, m), 
1.85-0.74 (11H,m). 

Example 18(2) 

(2R)-N-(4-phenoxybenzyl)-3-(^ohexylmethylU)i^ 
mide 

[0288] 




TLC : Rf 0.39 (hexane : ethyl acetate = 1:1); 

NMR {CDCy ; 67.37-6.93 (m, 11H), 4.73-4.32 {m, 6H), 3.67 (a, 3H), 3.32 (dd, J = 12.0, 3.9 Hz, 1H), 3.28 (dd, J = 12.0, 
6.9 Hz, 1H), 3.23-3.01 (br, 1H), 2.82 (dd, J = 13.8, 6.6 Hz, 1H), 2.48-2.34 (m, 2H), 1.82-1.52 (m, 5H), 1.49-1.04 (m, 4H), 
0.96-0.81 (m, 2H). 

Example 18(3) 

(2R)-N-(4-phenoxybenzyl)-3^dDhexylmethylW^ 
propanamlde 

[0289] 
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TLC : Rf 0.32 (hexane : ethyl acetate = 2:1); 

NMR {CDCy 5 7.37-6.92 (m, 11H), 4.73^.29 (m, 6H), 3.84 (d, J = 6.6 Hz, 2H), 3.32 (dd, J = 12.3, 4.5 Hz, 1H), 3.29 
(dd, J = 12.3, 6.6 Hz, 1H), 3.24-3.17 (br, 1H), 2.81 {dd, J = 13.5,6.6 Hz, 1H), 2.44-2.32 (m, 2H), 1.99-1.54 (m, 6H), 
1 .49-1 .04 (m, 4H), 0.9M.86 <m, BH). 

Example 18(4) 

<2R)«N-(4-methDxybenzy1)-3^dc^ 
mide 

[0290] 




TLC : Rf 0.31 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCy : 6 7.22 (d, J = 8.7 Hz, 2H), 7.10 <d, J = 7.8 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H), 4.72^.24 (m, 6H), 3.79 (s, 
3H), 3.65 <brs, 3H), 3.31 (dd, J = 12.0, 4.2 Hz, 1H), 3.26 (dd, J = 12.0, 6.9 Hz, 1H), 3.18-3.00 (br, 1H), 2.81 (dd, J = 
13.8, 6.6 Hz, 1 H). 2.46-2.32 (m, 2H), 1 .78-1 .60 (m, 5H), 1 .48-1 .04 (m, 4H), 0.94-0.80 <m, 2H). 

Example 18(5) 

(2R)-N-(4-methoxybenzyl)-3-cydQh exy^ 
pnopanamide 

[0291] 
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TLC : Rf 0.17 (hexane ; ethyl acetate = 2:1); 

NMR (CDCIg) : 57.21 (d, J = 8.4 Hz, 2H), 7.11 (d, J = 8.1Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 4.72-4.21 {m, 6H), 3.78 (s, 
SH), 3.31 {dd, J = 12.3, 4.2 Hz, 1H), 3.28 (dd, J = 12.3, 6.6 Hz, 1H), 3.25-3.17 (br, 1H), 2.80 <dd, J = 13.8, 6.6 Hz, 1H), 
2.45-2.30 (m, 2H), 1.94-1.62 <m, 6H), 1.47-1.04 <m, 4H), 0.98-0.80 (br, 8H). 

Example 19 - Example 19(1) 

[0292] By the same desired procedure as Reference Example 4 -> Example 5 -> Example 17, using the compound 
prepared in Example 2(99), the following compounds of the present invention were obtained. 
[0293] Also, {-)-3-t4)LrtoxycartX)nylthiazoiidirv2-yicarboxylk: acid was used for the preparation of the compound of 
Example 19. 

[0294] (+}-3-t-butoxycarbonylthiazolidirH2-yicarboxylicacW was used for the preparation of the compound of Example 
19(1). 

Example 19 

(2R)-N-(4-dimethylamlnabBnzyl)-3-cycloh 
[0295] 




(The absolute configuration of * carbon is not determined, but the above compound is a single optical Isomer.) 

[ a ] D = -77.07 (c 0.99, CHCI3); 

TLC : Rf 0.46 (ethyl acetate : hexane = 2:1); 

NMR {CDCIJ : 8 7.68 (1H, d, J=7.2Hz), 7.19-7.12 (2H, m), 6.73-6.65 (3H, m), 4.98 (1H, 8), 4.49-4.39 (1H, m), 4.34 
(2H, d, J=5.4Hz), 3.51-3.39 <1H, m), 3.15-2.74 (11H, m) 2.44 <2H, d, J=6.6Hz), 1.88-0.77 (11H, m). 

Example 19(1) 

(2R)-N-(4^imethylaminobenzyl^ 
[0296] 
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(The absolute configuration of* carbon is not determined, but the above compound is a single optical isomer.} 

[a] D = +70.27 (d.06. CHOj) ; 

TLC : Rf 0.41 (ethyl acetate : hexane = 2:1); 

NMR (CDCI3) : 5 7.69 (1H, d, J=7.4Hz), 7.19-7.12 (2H, m), 6.73-6.65 <2H, m), 6.60 (1H, d, J=5.2Hz), 5.00 (1H, s), 
4.49-4.39 (1H, m), 4.34 (2H, d, J=5.4Hz), 3.49-3.38 (1H, m), 3.09-2.72 (11H, m) 2.51 (1H, dd, J=12 .4, 6.6Hz), 2.44 
(1H, dd, J=12.4, 7.0Hz), 1.88-0.77 (11H, m). 

Example 20 

(2R)-N-(4-methoxybenzy1)-3Kydohexyimethy1thlD-2-{((4R)-3-t-butoxycarto 
mide 

[0297] 




[0298] N-methylmorpholine (0.18 ml), (4R)-3-t-butoxycarbonyl-4-formylthiazolidine (355 mg) and sodium cyanoboro- 
hydride (206 mg) were added to a suspention of the compound (61 1 mg) (obtained by the same desired procedure as 
Reference Example 4 using the compound prepared in Example 2(80)) in ethanol (2 ml). The mixture was stirred for 3.5 
hours at room temperature. The reaction mixture was concentrated. Saturated aqueous sodium hydrogencarbonate 
was added to the residue. The mixture was extracted with ethyl acetate. The extract was washed with saturated aqueous 
sodium chloride, dried over anhydrous sodium sulfate. The organic layer was concentrated and the residue was purified 
by silica gel column chromatography (ethyl acetate : hexane =2 : 1->1 :1) to give the compound of the present invention 
(637.5 mg) having the following physical data. 
TLC : Rf 0.30 (ethyl acetate : hexane =1:2); 

NMR (CD3OD) : 8 7.27-720 (m, 2H), 6.89-6.83 (m, 2H), 4.54 (d, J = 9 Hz, 1H), 4.37 (d, J = 14 Hz, 1H), 4.33-4.21 (m, 
2H), 4.17 (d, J = 9 Hz. 1H), 3.77 (3H, s), 3.25 (dd, J = 8,5 Hz), 3.14-3.05 (m, 1H), 2.98-2.80 (m, 2H), 2.77-2.60 (m, 3H), 
2.41 (dd, J = 12, 8 Hz, 1H), 2.40 (dd, J = 12, 8 Hz, 1H), 1.88-1.60 (m, 5H), 1.55-1.35 (m, 10H), 1.35-1.07 (m, 3H), 
1.03-0.85 (2H, m). 

Example 20(1) 2 Example 20(7) 

[0299] By the same desired procedure as Example 20, using the compound (obtained by the same desired procedure 
as Reference Example 4, using the compound prepared in Example 2(103)) or the compound (obtained by the same 
desired procedure as Reference Example 4, using the compound prepared in Example 2 (80)), the following compounds 
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of the present invention were obtained. 
Example 20(1) 

(2R)-N-(4-phenoxybenzyl)-3-cydoh 
mide 

[0300] 




TLC ; Rf 0.60 {methylene chloride ; ethyl acetate = 9:1); 

NMR (CD 3 OD) : 6 7.39-7.28 (m, 4H), 7.14-7.04 (m, 1H), 6.99-6.88 (m, 4H), 4.54 <d, J = 9.0 Hz, 1H), 4.43 (d, J = 14.7 
Hz, 1H), 4.37-4.21 <m, 1H), 4.33 {d, J = 14.7 Hz, 1H), 4.15 <d, J = 9.0 Hz, 1H), 326 <dd, J = 7.6, 5.4 Hz, 1H), 3.1&-2.60 
{m, 6H), 2.41 (d, J = 6.6 Hz, 2H), 1.45 (s, 9H), 1.90-0.80 (m, 11H). 

Example 20(2) 

{2R)-N-(4-methoxybenzyl)-3^dohexylm^ 
[0301] 




TLC : Rf 0.19 (hexane : ethyi acetate = 4:1); 

NMR {CDCI3) : 5 7.64 (t, J = 5.4 Hz, 1 H), 7.22-7.18 (m, 3H), 6.95-6.84 (m, 4H), 4.39 (dd, J = 14.4, 6.0 Hz, 1H), 4.37 (dd, 
J = 14.4, 6.0 Hz, 1 H), 3.93 (s, 2H), 3.80 (s, 3H), 3.30 (dd, J = 9.3, 3.9 Hz, 1 H), 3.03 (dd, J = 13.8, 3.9 Hz, 1H), 2.63.(dd, 
J = 13.8, 9.3 Hz, 1H), 2.31. (dd, J = 12.3, 6.9 Hz, 1H), 225 (dd. J = 12.3. 6.9 Hz, 1H), 1.83-1.32 (m, 6H), 1.28-1.04 (m, 
3H), 0.95-0.80 (m, 2H). 

Example 20(3) 

(2R)-N-(4-methoxyberizyi)-3^dorttxyl methyl 
[0302] 
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TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR {CDCI3) ; 8 7.67 (t, J = 5.5 Hz, 1H), 7.23-7.16 (m, 2H), 6.90-6.83 {m, 2H), 4.40 (dd, J = 14.4, 6.2 Hz. 1H), 4.35 (dd, 
J = 14.6, 5,8 Hz, 1H), 3.80 (s, 3H), 3.17-3.02 (m, 2H), 2.60-2.24 (m, 5H), 1 .87-0.70 (m, 22H). 

Example 20(4) 

(2R)-N-(4-methDxybenzyl)-3-cydDte 
no)propanamlde 

[0303] 




TLC : Rf 0.17 (ethyl acetate : hexane =1:2); 

NMR (CD3OD) : 5 7.29-720 (m, 2H), 6.91-6.81 (m, 2H), 4.71-4.50 (m, 1H), 4.41-4.22 (m, 4H), 377 (s, 3H), 3.2M.19 
(m, 1^,3^3-275^,3^,271-2.35^ 

Example 20(5) 

(2R)-N-(4-phenoxybenzy1)-3^dDhBxylmethy1th^ 
[0304] 
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TLC : Rf 0.41 (hexane : ethyl acetate = 2:1); 

NMR (CD 3 OD) : 6 7.37-7.25 (m, 5H), 7.12-7.05 (m ( 1H), 7.00-6.91 (m, 6H), 4.42 (d p J = 14.6 Hz. 1H), 4.34 (d, J = 14.6 
Hz, 1 H), 3.98 (d, J = 14.1Hz, 1H), 3.86 (d, J = 14.1Hz, 1H), 3.33-3.28 (m, 1H), 2.83 (dd ( J = 13.4, 6.0 Hz, 1H), 2.68 (dd, 
J = 13.4, 7.4 Hz, 1H), 2.32 (dd, J = 12.6, 6.9 Hz, 1H), 2.26 (dd, J = 12.6, 6.9 Hz, 1H), 1.84-1.59 (m, 5H), 1.47-1 .06 (m, 
4H), 0.99-0.80 (m, 2H). 

Example 20(6) 

(2R)-N-(4-phenoxybenzyl)-3^dohexylmethyIthio-2-((cydohexylmethyl)-am 
[0305] 




TLC : Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR (CD 3 OD) : 5 7.38-727 (m, 4H), 7.13-7.04 (m, 1H), 6.98-6,89 (m, 4H), 4.45 (d, J = 14.6 Hz, 1 H), 4.30 (d, J = 14.6 
Hz, 1H), 3.17 (dd, J = 7.4, 6.2 Hz, 1H), 2.83 (dd, J = 13.2, 6.2 Hz, 1H), 2.65 (dd, J = 13.2, 7.4 Hz, 1H), 2.42-2.23 (m, 
4H), 1.90-0.70 (m,22H). 

Example 20(7) 

<2R)-N-(4-memoxybenzy1)-3^dohexytm^ 
mlde 



[0306] 




TLC : Rf 0.33 (hexane : ethyl acetate =1 : 1) ; 

NMR (DMSO-dg) : 5 8.D6-8.G0 (br, 1 H), 7.20 (d, J = 8.0 Hz, 2H), 6.85 (d, J = 8.0 Hz, 2H), 4.7&4.68 (br, 1H), 4.53-4.42 
(br, 1H), 4.28-4.18 (m, 3H), 3.74 (s, 3H), 3.24-3.21 (m, 1H), 3.09-2.95 (m, 2H), 2.77-2.6a(m, 4H), 2.45-2.38.(m, 2H), 
2.28-2.17 (m, 3H), 2.09-2.00 (m, 1H), 1.79-1.73 (m, 2H), 1.69-1.58 (m, 3H), 1.46-1.38 (m, 1H), 1.26-1.10 (m, 3H), 
0.99-0.91 (m, 8H). 

Example 21 - Example 21(2) 

[0307] By the same desired procedure as Example 17, using the compounds prepared In Example 20 ~ Example 20 
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(1) and Example 20(4), the following compounds of the present Invention were obtained. 
Example 21 

(2R)-N-(4-methoxybenzyi)-3-cydohexylmeth^ 
[0308] 




TLC : Rf 0.34 (methylene chloride : methanol = 19:1) ; 

NMR (CDCI 3 ) : 5 7.76-7.66 (m, 1H). 7.23-7.16 (m, 2H), 6.8M.83 (m, 2H), 4.37 (d, J = 6 Hz, 2H), 4.16 (d, J = 10 Hz, 
1H). 4.10 (d, J = 10 Hz, 1H), 3.80 (3H, s), 3.39 (quintet, J = 7 Hz, 1H), 3.19 (dd, J = 10, 3 Hz, 1H), 3.08 (dd, J = 14, 3 
Hz, 1H), 2.96 (dd, J = 10, 7 Hz, 1H).2.68(d. J = 7 Hz, 2H), 2.61 (dd, J = 14, 10 Hz, 1H), 2.47 (dd, J =10.7 Hz, 1H), 2.42 
(dd, J = 13, 7 Hz, 1H), 2.39 (dd, J = 13, 7 Hz, 1H), 2.00-1.58 (m, 7H), 1.53-1.36 (m, 1H), 1.32-1.05 (m, 3H), 1.02-0.83 
<2H, m). 

Example 21(1) 

(2R)-N-(4-phenDxybenzyl)-3^dDhexylmethylth^ 
[0309] 




TLC : Rf 0.47 (chloroform : methanol = 19 : 1); 

NMR (CD3OD) : 5 7.40-729 (m, 4H), 7.15-7.04 (m, 1H), 7.00-6.90 (m, 4H), 4.43 (d, J = 14.6 Hz, 1H), 4.34 (d, J = 14.6 
Hz, 1H),4.13 (d, J = 92 Hz, 1H), 4.02 (d, J = 9.2 Hz, 1H), 3.78-3.54 (m, 1H), 3.33-3.23 (m, 1H), 2.99-2.60 (m, 6H), 2.52 
(dd, J = 9.8, 7.0 Hz, 1H), 2.41 (d, J = 6.6 Hz, 2H), 1.90-0.80 (m, 11H). 

Example 21(2) 

(2R)-N-(4-methoxybenzyl)-3-<ydohex^ 
[0310] 
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TLC : Rf 0.37 {methylene chloride : methanol = 9:1); 

NMR (CD 3 OD) : 6 728-7.21 (m, 2H), 6.90-6.83 (m, 2H), 4.42-4.25 (m, 2H), 4.08-3.97 <m, 1H), 3.95-3.86 <m, 1H), 3.77 
<s, 3H), 3.23-3.13 (m, 1H), 3.01-2.76 (m, 2H), 2.76-2.56 {m, 3H), 2.56-2.32 (m, 4H), 1.87-1.60 (m, 6H), 1.50-1.08 <m, 
5H), 1.03-0.84 (m,2H). 

Formulation Example 

Fo mutation Example 1 

[0311] The following components were admixed in conventional method and punched out to obtain 1 00 tablets each 
containing 50mg of active ingredient. 

• {2R)-r>K4-meth<»ybBnzyl)-3^ohBxyl^ 
panamide 5.0 g 

• carboxymethylcellulose calcium (disintegrating agent) 0.2 g 

• Magnesium stearate (Lubricating agent) 0.1 g 

• Microcrystaline cellulose 4.7 g 

Formulation Example 2 

[0312] The following components were admixed in conventional manner. The solution was sterilized In conventional 
manner, placed 5 ml portions into ampoules and freezed-dried to obtain 1 00 ampouls each containing 20 mg of active 
ingredient 

• (2R)-r\K4-methaxybenzyi)-3-<7clohexyl^^ 
panamide 2.00 g 

• mannitol 20 g 

• distilled water 500 ml 



Claims 

1 . An amino acid derivative of the formula (I) for use as a medicament : 




H 

[wherein R 1 is 
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1) C1-15 alkyl, 

2) C1-8alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with proviso that, all phenyl, C3-8 cycloalkyl 
and hetero ring in R 1 group may be substituted by 1-3 of substituent selected from the following (i)-(xi); 

(I) C1-4 alkyl, 

(II) C1-4 alkoxy, 
(Hi) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen orC1-4 alkyl.), 
(vll) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NRW (in which R 6 and R 7 each Independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycartxjnyl, or 
R 6 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 membered 
saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

D is C1-4 alkylene or C2-4 alkenylene; 
Els 



1) C3-10 cycloalkyl, or 

2) C1-4 alkyl substituted by C3-10 cycloalkyl {with proviso that C3-10 cycloalkyl in R 3 may be substituted by 
1-3 of substituent selected from the following (i)~(xi); 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (In which R 13 Is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

J Is -O- or -NR 18 - (In which R 16 Is hydrogen or C1-4 alkyl.); 
R 4 is 

1) C1-8 alkyl, 

2) carbocyclic ring, 

3) hetero ring, 



1) 

2) 
3) 
4) 



-O-, 

-S-, 

-SO-, or 
-SOz-; 



RS|s 
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4) C1 -8 alkyl substituted by 1-3 of substituent selected from the following 0Hv); 

(i) carbo cyclic ring, 

(ii) heteno ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one phenyl (in which phenyl may be 
substituted by C1-4 alkoxy.).) 

(Iv) SR 1fi (In which R 1 * is hydrogen or C1-4 alkyl.), 
(v) OR 19 (In which R 19 Is hydrogen or C1-4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
may represent hetero ring (with proviso that, all carbocydic ring and hetero ring, and hetero ring represented 
by R 4 and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of 
substituent selected from the following (i)~{xi); 

(I) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vl) -SR 20 (In which R 20 Is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyi, 

(x) nitra, 

(xl) -NR 21 R22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyi, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
be red saturated hetero ring containing another one nitrogen atom or one oxygen atom.).)-]. 

a non-toxic salt thereof, or a hydrate thereof. 

A pharmaceutical composition comprising a compound depicted in claim 1 as an active ingredient for the prevention 
and/or treatment of cerebral infarct, transient ischemic attack, encephalomyelopathy after cardiac operation, spinal 
angiopathy, hypertension with stress, neurosis or epilepsy. 

A pharmaceutical composition comprising a compound depicted in claim 1 as an active Ingredient for the treatment 
of pain. 

An amino acid derivative of the formula (I): 



[wherein R 1 is 

1) CMS alkyl, 

2) C1 -8 alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyi, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloaikyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-6 cycloalkyi, or hetero ring, or 




D — E — R 3 
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8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, arhetero ring (with proviso that, all phenyl , C3-8 cydoalkyl 
and hetero ring In R 1 group may be substituted by 1-3 of substltuent selected from the following {i)~(xl); 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 
(ill) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vO -SR S (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbanyt, 

(x) nitro, 

(xi) -NR*R 7 (in which R 6 and R 7 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or 
R 6 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 membered 
saturated hetero ring containing another one nitrogen atom or one oxygen atom.) ); 

D is C1-4 aikylene or C2-4 alkenylene; 
Eis 



1) -0-, 

2) -S-, 

3) -SO, or 

4) -SO r ; 

R 3 ls 

1) C3-10 cycloalkyl, or 

2) C1-4 alkyl substituted by C3-10 cycloalkyl (with proviso that, C3-10 cycloalkyl in R 3 , may be substituted by 
1-3 of substltuent selected from the following (i)~(xi); 

(i) C1-4 alkyl, 
(li) C1-4 alkoxy, 
(Hi) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1-4 alkyl.), 
(vli) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

J is -O- or-NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 
R^ls 

1) C1-8alkyl, 

2) carbocyclic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substltuent selected from the following (i)~(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(Hi) COOR 17 (in which R 17 Is hydrogen or C1-4 alkyl substituted by one phenyl {in which phenyl may be 

substituted by C1-4 alkoxy.).), 

(iv) SR 1fl (In which R 1 « is hydrogen or C1-4 alkyl.), 
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(v) OR 1 * (In which is hydrogen or C1-4 alkyl.). or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
may represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented 
by R* and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of 
substltuent selected from the following {i)~{xJ); 

(I) C1-4 alkyl, 
(ii) C1-4 alkoxy, 
(ill) phenyl, 

(iv) phenoxy, 

(v) benzytaxy, 

(vi) -SR20 (in which R*> is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 
(viil) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nltro, 

(xi) -NR^R 22 (in which R 21 and R 22 each independenUy, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).). 

a non-toxic salt thereof, or a hydrate thereof. 

A compound according to claim 4, wherein E is -S-, -SO, or -S0 2 ~. 

A compound according to claim 4, wherein E is -O-. 

A compound according to claim 5, which is 

3) {2R)-N-(4-rTrethoxybenzyl)-3-cycb^ 

4) {2S)-N-(4-methoxybenzyi)-3K^lohexy1mBthyithio-24-butoxycarborv 

5) {2R)-N-(4-rnethoxyb.enzy1)-3^dopenty1methylthio-24-butoxycarb^ 

6) (2S)-N-(4-methoxybenzyl)-SK^Iapentylme 
(7) {2R)-h^4-nitrober^)-3-c^ohexylmethylM 

8) <2R)-N-(furarv2-y1metrryl)-3-cy^ 

9) {2R)-^4-dimethy1aminobenzy1)-3^^^ 

10) (2R)-2-t-butoxycartonylaminch3*C7Clohexyimethylthbpro^ * 4-methoxybenzyi ester, 

1 1 ) (2R)-N-<4-methaxycyclDhexylmethy1)-2-t-bu toxycarbanyl amino- 3-cyclohexylmethy Ith tapropanamide, 

12) (2RH^4-methaxycydohexylmethy1)-2-t-butax 

13) (2R)4^-{4-phenaxyterizyl)-2-t-butaxycaitony^ 

14) (2RH^(1SM^4-nitropheny1)ethy1)^ 

15) (2RH^{1R)-H4-nitrophenyl)ethy1)-2-t-b^^ 

1 6) (2R)-N-methy l-N-(4-n ftrobenzyl)-2-t-butDxycarboriy lamino-3-cyclohexylmethylt hiopropanamide, 

17) (2R)-N-{1-(4-methDxyphenyl)-1-methy1etrryl)-2-t-butoxycarborv 
mide, 

78) (2R)^-{1-methyi-1^4-nitrophenyl)ethy1)-2-t-bLftoxycarbonyi 

19) (2S)-N-{{1R)-1-{4-nitrophenyl)ethy^^^ 

20) (2R)^-methyl-N-(4=methoxybenzyl}-2^^ 

22) (2R)^^4-benzy1oxybenzyl)-2-t-butoxycarbDnylam 

23) (2R)^^3-benz^oxy^-methoxybenzyl)-2-t-butoxycarbonylami 

24) N-((1R)-2-cyclohexyime%lthio-H4-phenyipiperazin-1-ylcarto acid • t-butyl ester, 

25) (2R)-N^2-phenoxypyridirv5-yi)-24-butoxycarto^ 

26) (2R)^^2-phenoxypyridlrH5-ytmethyl)-2-t-butoxyra 

27) (2R)4^4^morpholin-4-yl)benzyl)-2-t-butox^ 

28) (2R)^-<1-pheny1piperidin-4-yi)-2-t^utoxyrar^ 

29) (2R)^-{1-methy1piperidin-4-y1)-2-U>uto^ 

30) (2R)-N-(4- methaxybB nzyl )-3-cydah exy Imetfi ylth io-2-cyclopentyicarbonytaminopropanami d a , 

31) (2RHsK4-methoxybenzy1)-3-cydahexylrn^ 
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(32) (2R)^^4-methoxybenzyl)-3-cydohexylme^ 

(33) (2R)-NH4-methoxybenzy!)-3-cydohexylmeth^ 

(34) (2R}-NH4-methoxybenzyl)-3-[ydohexylrT^ 

(35) (2R)-N-(4-rrathoxybenzyl)-3-cyctohexylmetW 
nylamino)propanamide, 

(36) (2R)-N^4-methoxybenzyl)-3-cydoh8xyIm8thy!th io-2-{2-m9th yip ro py lcarb ony lamina ) prop an am id e , 

(37) (2R)-N^4-methaxyberizyl)-3-c^ohexylmeth^ 

(38) {2R)-N^4-methaxybenzy1)-3-cyctohax^ 
propanamide, 

(39) <2R)-N-(4-rrethoxybenzyl)-3K^Dhexy^ 
no)propanamlde, 

(40) (2R)-NK4-methoxybenzyl)-3-cydohexylmethylthl^ 

(41) (2R)-N-(4-ntethoxybenzyl)-3^dohe 
no)propanamide, 

(42) (2R)-hK4-methoxybenzyl)-3K^lahexylmethytW 
no)prapanamfde, 

(43) (2R)-ISK4-methaxybenxy1}-3-c^ 

(44) (2R)-N-{(1 R)-1 -(4^itrophenyl)e%l^3-cydohexylmetty^ 
caroony1amino)propanamide, 

(45) (2S)-NK1RMK4-nltropheny0ethyl)-^dote 
bony!amino)propanamld8 ( 

(46) (2R)-N^4-methoxybenzyl)-3Kydohexyl methyl 
propanamide, 

(47) (2R)-N^4-fTrethoxybenzyl)-3^cto^ 
no)prapanamide. 

(48) (2R)-N-(4-nltraben^l)-3K^dohexylmeth^ 
propanamide, 

(49) <2R)-NK4-nitrobenzyi)^^dohexylrr^ 
propanamide, 

(50) (2R)-N«(4-nitrobBnzyl)-3-[^tohexylm^ 
mlde, 

(51) (2R}-rH4<time%teminotenzyl)-^ 
nylamino)propanamide, 

(52) (2R)-N^4-dime%laminoberizyl)-3^dohexylmethytt^ 
onylaml no) propanamide , 

(53) (2R)-lvK4-nitrobenzyi)-3^iydohexy^ 
amide, 

(54) {2R)-N-(4-nitrobenzyl)-3-cydohexyl^^ 
amide, 

(55) (2R)^4-nitrobenzyl}-3-cyctahexylme%^ 

(56) (2R)-N^4-nitrobenzyl)-3-<yclote 

(57) (2R)-lNK4-methoxybenzyl)-3^dohexylm^ 
propanamide, 

(58) (2R)-hH4-methoxybenzyl)-3^dohexylmethylthi^^ 
propanamide, 

(59) (2R)^4^imethylaminobenzyl)-3-cydohexylnra 

(60) (2S)-hK4-methaxybenzyl^3^dohexylmelhylthio-2-(34-butoxycaroo 
propanamide, 

(61) (2S)-KK4-methoxyterizyl)-3-cyctoh^^ 

no)propanamide, 

(62) (2S)-^4-methoxybenzyl)-3-(^tohexylme%^ 
nojpropanamide, 

(63) (2R)-N-methykN-(4^ethoxyberizyl)-3-cydoh 
caraony lamina) propanamide, 

(65) (2R)-N-{4-phenoxybenzyl)-3-cyctohextf 
no) propanamide, 

(66) (2R)^-{4-melhoxyb8nzyl)-3-cydohexylmethylthlo-2-((2RS, 4R)-3-t-butoxycarbonyl-2-(2-methyipropyl)thl- 
azolidin-4-ylcarbonyiamlno)propanamkie, 
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(67) (2R)^^4-methoxybenzyl)-3-i^oh8xylrne^ 

(68) (2R)-N-(4-benzytaxybenzyl)-3^dohexylmethylM 
nylamlno)propanamide ( 

(69) (2R)-N-(34>enzytoxy^methoxytenzyl)-3-cydoh 
4-y!carbony)amino)pnopanamide, 

(70) (2R)^^4-methaxybarizyi)-3-cyclah8xy!methyllhio-2-(py ridin-4-ylcarbonylamlnD)propanamlde p 

(71) (2R>-hH4-methaxybenzyl)^c^dah8xyfm8thylthlo-2-((2RS, 4R)-3-t-butoxycarbonyt-2-ph8nylthlazo!idin- 
4-yk»rt»nylarnlna)propan amide, 

(72) (4R)-^(1R)-2K^ohexylmethytthi^ 
d ln-4-ylcarboxamid e, 

(73) (2R)^4-methoxybenzy1)-3-cyctahex^ 
nylamino)pra pan amide, 

(74) (2R)-N-(4^henoxyl^nzyl)-3-cyclohexylmeth^ 
onyfaminojpropanamide, 

(75) (2R)-N-(2^henoxypyridln-5-yl)-3-cydahexyln^ 
nyl a mi no) prop an amide, 

(76) (2R)-N^4-methoxybenzyl)-3Kydohexylmetr^ 
nylamino)propanamide, 

(77) (2RH^-(4-methoxybenzyl)-3-(^ohexylmethy1thio-2-((4RS)-3-t-buto^ , 3-perhydrothiazin-4-yl- 
carbonylamlno)propanamide, 

(78) (2R)-N^2-phenoxypyridin-5-ylmBthyl^ 
carbonylamino)propanamide. 

(79) (2RH^K4^morpholir>4-y1)ben^^ 
onylamino)propanamide, 

(80) (2R)-NK4-phenoxybenzyl)-3-cyctohexy^ , 3-pertiydrothiazln-4-yl- 
rarbonylamlno)propanamlde, 

(81) (2R)-N-(1^henylpipe-ridin^-yl)-3^yctohex^ 
nylamino)propanamide, 

(82) {2R)-N-(4wriethoxyben^l)-3-cydohexylmett^ 
mlde, 

(83) (2R)-N-(1-methylplper1dirv4^ 
nyl a mi no)pro p an amide , 

(B4)(2R)^4-methoxybenzyl)-3-cydohexylm^ 

(85) (2R)4^4-methoxybenzyl)-3-cydohe^ 

(86) (2R)^4-methaxybenz^)-3-c^Dp8ntyim8%^ 

(87) (2R)^4-methoxybenzyl)-3-cydohexylmett^ 

(88) (2S) -N- (4-m ethoxy be nzyl ) -3-cyd op entyl m ethy Isu Ifony l-2-t-butoxy carbony laminopropanamide , 

(89) (2R)-N^4-methoxybenzyl)-3^yctohexylmett 
mlde, 

(90) (2R}-l^4-methaxybenzyl)-3-cydate 
mide, 

(91) (2R)-N^4-methoxybenzy1)-3-cydoh8xylmet^ 

(92) (2R)-N-(4^ethoxybenzyl)-3-cyctohexyima 
mlde, 

(93) (2R)^4-mefhoxybenzyl)-3-cydohexylmethyte^ 

(94) (2R)-N-(4-methoxybenzyl)-3-cyclohexyime^ 
mide, 

(95) (2R)-NK4-methoxybenzyl)-3-cyctahexylmB%teulfbnyl-2-((2RS)-3-t-bula 
nytamlno)prapanamide, 

(96) (2R)-N-(4-methoxybenzyl)-3-cyclohexylme%^ 
nylamino)propanamide, 

(97) {2R)-N^4-methoxybenzyl>3-cydohexyl^^ 
no) pro pan a mlde, 

(98) {2R)-N-(4-methaxybenzy1)-3-cydahexy1methylsulfi^ 
nylamino)propanamide, 

(99) (2R)-N^4-methcxyben^l)-3^ctohexylm^ 
propanamlde, 

(100) (2R)-N-(4-methoxybenzyl)-3-cydQhexylmeth^ 
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nylamino)propanamlde, 

(101) (2R)-N-(4-methoxybenzyl)-3^dohexylmemyisulfonyl-2^^ 
mide, 

(102) {2R)-N-(4-nrethoxybenzyl)-3K*d^ 

(1 03) {2R )-N - (4-melh oxy b e nzy l)-3-cydoh exy Imethytthi o-2-{4-aininocycto hexylcarbonylam in ojpropan am ide, 

(104) (2R)-N-((1R)-1^4Hnitroph8fiyi)e%l)-^ 
pan amide, 

(105) (2R)-N^4-methoxybenzyl)-3K^I^ 

(108) {2R)-N^4-nrtroberi2y1)-3^dohexylmethyllhio-2-((^ 

(107) (2R)-N^4-nitrobenz^)-3^clDhexylrne% 

(108) (2R)-N-(4-nitrDbenzy1)-3^dDhexylme% 

(1 09) (2R>-N-(4KJimethylamlnobenzyl)-3-cydohGxylmethyllhlo-2-((4R 
mide, 

(110) (2R)-N-(4^imethylaminobenzyl)-3H^ 
pan amide, 

(111) (2R)-N-(4-benzytoxybenzyl)-3-cydoh^ 
mide, 

(112) (2R)-NH3-benzyloxy^methoxyberizyl)-3-c^ 
propanamide, 

(115) (2R)-N^4-mewoxyberizyl>-3^4-methoxycycl^^ 

(125) (2R)-N^4-phenoxybanzyl)-3K^dDhexylmemytthio-2^(4R)-thiazolidirv^ 

(126) (2R)-^1-phenylpiperidin^yl)-3-ttyclohexylm^ 
mide, 

(127) (2R)-N^4-methoxybenzyl)-3-cyclohexylrra^ 
mide, 

(128) (2R)-N^4-methoxybenzyi)-3-cyclDhe)cyimethytmic>-2^(4R)-thl 

(129) (2R)-N^4-methoxyberizyl)-3^clQhexyfmethyffi^ 

(130) (2R)-N^4-methoxybenzyl)-3^clohexylmethyffi^ 

(1 31 ) (2R W4-methoxyberizyt)-3-c^tohexy^ 4R>-2-(2-melhytprDpyl)thiazolidin-4-ylcarbo- 
nylamlna)prapanamide, 

(132) (2R)-N-{4-methaxybenzy1)-3-cydGhexylm8thylthto-2-{{2RS, 4R)-2*phenytthiazoiidin-4-ylcarbony lamina) 
propanamide, 

(133) (4R)^^{1R)-2-cydohexylrTMthylth^ 
ide, 

(134) (2R)-N^4-metho«ybenzyl)-3K^lohexylmeth^ 
mide, 

(135) (2R)-N^4-phenoxybenzyl>-3-cydohexy1me%lthi^ 
mide, 

(136) (2R)-N-(2^henaxypyridiiv5-yl).3-cyda 
mide, 

(137) (2R)-^4-memoxybenzyl)-3-cydohexylfro 
mide, 

(138) (2R)-N-(4^elhoxybenzyl)-3-cydohexylmelhyllhio-2-((4RS)-1 , 3-perhydrothiazin-4-ylcarbonylamino)pn> 
panamlde, 

(139) (2R)-N^2-phenoxypyridirv5-y1methyl)-3^ 
propanamide, 

(140) {2R)-NH4-(morpho!if>^y1)benzyl)^^ 
amide, 

(141 ) (2R)-N-(4-phenoxybenzyl)-3-cycfohexyimethyithio-2-((4RS)'1 , 3-perhydrothiazirv4-ylcarbonylamino) 
propanamide, 

(142) (2R)-N-(1-methylpiperidin^-yl)-3-cydohexylme^^ 
mide, 

(143) (2RH^(1R)-H4-nitrophenyl)eth^^ 
dln-4-ylcarbonylamino)propanamide, 

(144) (2R)-lvH4-methoxybenzyl)-3-cyctohex^ 
panamide, 

(145) (2R)-N-(4-phenoxybenzyI)-3-c^ohexylmethy)thio-2-((4R)-3-methoxycara 
nylamino)prapanamide, 
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(146) (2R)-NK4-phenoxybenzyl)-3K^ohe>cyl^ 
carbonylamIna)propanamlde, 

{147) (2R)-r4<4-methoxybenzyl)-3K^ohexylmethylM 
nylamino)propanamide, 

(148) (2R)-N-(4-methoxybenzyl)-3-cydohexy^ 
carbonylamIno)prapanamide, 

(149) (2RJ-N^4-dlmethylamlnobanzyl)-3-cydoh8xylm^ 

(150) (2R)-r^4-methoxybenzyl)-3K^dDhexylmett^^ 
amino)propanamide, 

(151) (2R)-N^4-phenoxyben^l)^K^dohexylm^ 
amlnojpropanamlde, 

(152) (2R)-N-(4^ethaxybenzyl)-3K7dDhexylmethyfthio-2-((lhiophBn-2-ylm 

(153) {2R)-N-(4^etfioxybenzyf)-3-cydo^ 

(154) (2R)-N-{4-methoxyben^l)-3^dohexylmeth^^ , 3-perhydrothiazin- 
4-ylm8thyl)amlno)prapanamldB, 

(155) (2R)-N-(4-phenoxyben^l)-3-<ydDhexylmethy^ 

(156) (2R)-N-{4-phenDxybenzyl>-3^dDhexylmethy»thl^ 

(157) (2R)-N-(4wTiethoxyben2yl)-:^cto^ 
amino)propanamide, 

(158) (2R)-N-(4-fnethaxybenzy1)-3-cydohe)(ylme^ 

(159) (2R)-N^4-ph8ncwybenzyl)-3-cyctahex^^ 
or 

(160) (2R)-N-(4-rr«thoxybenzyl)-3^dohexylmelriylthio-2-{((4RS)-1 , 3-pertiydrothiazin-4-ylmethyl)amino)pro- 
pan amide, 



or a non-toxic salt thereof, or a hydrate thereof. 



A compound according to claim 6, which is 



(1) (2S)-KK4-methaxyb8nzyl)-3K^tahBxylmBto^ 

(2) {2R)-3-<^ohBxylmBthoxy-2-t-butoxyrarbonyiamlnDpropanolc add ■ 4-methoxybenzyl ester, 

(3) (2S)^^dohexylmethoxy-2-t-butoxycarbonylaminopropanojc add • 4-methoxybenzyt ester, 

(4) {2S)-N^4-methoxybenzyl)-3^enzyloxy-24-butoxycartK)nylaminopropanamide, 

(5) (2S)-r\K4^ime%laminQbenzyl)-3k^^ 

(6) (2R)-r>H4-methoxybenzyl)-3<ycbh 

(7) {2S)-N-methyl-N^4-methoxybenzyl)-3^ 

(6) (2RS)^-{4-methoxybenzy1)^cydohexyliT«tho 

(9) (2S)-r>H4-nrtroben^l)-3-cydohexylm^ 

(10) (2S)-N-(4^Bthoxybenryl)^2-cydohBxenyloxy)-24-butoxycartx3rr^ 

(11) (2S)-N-(4^ethoxybenzyl)-3^dohexyloxy-24-buloxycaitQnylaminoprapanamide ( 

(12) (2S)-N-(4^ethoxybenzyl)-3^dopentylmethoxy-24-butoxyMrbonyla 

(13) (2S)-N-(4^ethoxybenzy1)^2-cydohexenyioxy)-24-butoxycarbonylaminobutanamid6 l 

(14) (2S)-N-(4^ethoxybenzyl)4^dohexyloxy-24-butoxy(arbonylam 

(15) (2R)-N-(4^itrobenzyl>^cydahexytmethDxy-2^ 

(16) (2S)-N-(4^ethoxyben2yl)0-^dohexylmethoxy-2-benzoy1arninopropanamide, 

(17) (2S)-N-(4^ethoxybenzyl)-3^dohexylmethoxy-2-phenylsulfonylaminopropanamide, 

(18) (2S)-N-(4^ethoxybenzyl)-3^dohexylmethoxy-2-piva!oylaminopropanam 

(19) (2S)*N-(4-methoxybenzyl)-3^dohBxylmethoxy-2-(4-methoxybBnzoylamina)pra 

(20) (2S)-N-(4-methoxy b enzyl)-3-cydohexy lmethoxy-2-(4-n itrabenzoylamlno) propanamlde , 

(21) (2S)-N-(4-methoxybenzyl)-3^dohexylmethox 

(22) (2S)-N-(4-methoxybenzyl)-3^dohexylmethoxy-2-cyctohexy1(^rbonytarninopro 

(23) (2S)-N-(4-methoxyberuyl)-3^dohexylmeuioxy 

(24) (2S)-N-(4-methoxybenzy1)-3^dohe)cylmethaxy or 

(25) {2R)-N-(4^atho>rybenzyi)-3K^Dhexylmetho 



or a non-toxic salt thereof, or a hydrate thereof. 



Use of an amino acid derivative of the formula (I) for the preparation of a pharmaceutical compostion for providing 
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an inhibitory action on N-type calcium channel : 



D — E — R 3 




[wherein R 1 is 

1) C1-15 alkyl. 

2) C1-8alkoxy, 

3) phenyl, 

4) C3-8 cycloaikyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloaikyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloaikyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloaikyl, or hetero ring (with proviso that, all phenyl, C3-8 cy cloalkyi 
and hetero ring in R 1 group may be substituted by 1-3 of substrtuent selected from the following (IH*i); 



(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 
(Hi) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR S (In which R 5 is hydrogen orC1^ alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxy carbonyl, 

(x) nitra, 

(xl) -NR 5 R 7 (in which R 6 and R 7 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, or 
R 8 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 membered 
saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 



D te C1-4 alkylene or C2-4 alkenylene; 
Eis 



1) -0-, 

2) -S-. 

3) -SO-, or 

4) -SO r ; 



R 3 is 



1) C3-10 cycloaikyl, or 

2) C1-4 alkyl substituted by C3-10 cycloaikyl (with proviso that, C3-10 cycloaikyl in R 3 , may be substituted by 
1-3 of substrtuent selected from the following (iH^i)* 



(i) C1-4 alkyl, 
(II) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vl) -SR 13 (in which R 13 Is hydrogen or C1-4 alkyl.), 
(vii) C2-5 acyl, 
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10 



15 



(vlil) halogen, 

(Ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 5-7 menv 
bared saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

J is -O- or -NR 16 - {In which R 16 is hydrogen or C1-4 alkyl.); 
R 4 is 

1) C1-8 alkyl, 

2) carbocyclic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following (iHv); 



(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one phenyl (in which phenyl may be 
substituted by C1-4 alkoxy.).), 

20 (iv) SR 1fl (In which Is hydrogen or CM alkyl.), 

(v) OR19 (in which is hydrogen or C1-4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
may represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented 
25 by R 4 and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 oi 

substituent selected from the following (i)~(xJ); 

(i) C1-4 alkyl, 
(li) C1-4 alkoxy, 
30 (Hi) phenyl, 

(iv) phenDxy, 

(v) benzyloxy, 

(vi) -SR20 (in which R 20 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 
35 (vlil) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xl) -NR^R 22 (In which R 21 and R 22 each Independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
40 be red saturated hetero ring containing another one nitrogen atom or one oxygen atom.).).], 

a non-toxic salt thereof, or a hydrate thereof. 

10. Use as claimed in claim 9 wherein said pharmaceutical composition Is directed to the prevention and/or treatment 
45 of cerebral infarct, transient ischemic attack, encephalomyelopathy after cardiac operation, spinal angiopathy, hy- 
pertension with stress, neurosis or epilepsy. 

11. Use as claimed In claim 9 wherein said pharmaceutical composition is directed to the treatment of pain. 

so 

Patentansp ruche 

1 . Aminosaurederfvat der Forme I (I) zur Verwendung als Medlkament: 

55 
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D — E R 3 




R 1 



^ 



N 



J— R 4 (I) 



H 



worin 
R 1 fQr 



1) CI-15-Alkyl, 

2) C1-8-Alkoxy, 

3) Phenyl, 

4) C3-8-Cycloalkyl, 

5) einen Heteroring, 

6) C1-4-Alkyl, das mit Phenyl, C3-8-Cycioalkyl oder einem Heteroring subslltulert 1st, 

7) CI-4-Alkoxy, das mit Phenyl, C3-8-Cycloalkyl oder elnem Heteroring substituted 1st, oder 

8) C2-4-AI kenyl, das mit Phenyl, C3-8-Cydoalky1 oder einem Heteroring substttuiert ist, stent (wobei alls Phenyl-, 
C3-8-Cydoalkyl- und Heteroringreste in der ^-Gruppe mit 1-3 Substituenten substituiertsein kfinnen, die aus 
den folgenden (i) - (xi) ausgewahit sind; 

(I) C1-4-Alkyl, 

(II) C1-4-Alkoxy, 

(iii) Phenyl, 

(iv) Phenoxy, 

(v) Benzyloxy, 

(vi) -SR 5 {worin R 5 fQr Wasserstoff oder C1-4-Alkyl steht), 

(vii) C2-5-Acyl, 

(viii) Halogen. 

(ix) C1-4-Alkoxycarbony1, 

(x) Nitra, 

(xl) -NR 6 R 7 {worin R 6 und R 7 Jewells unabhanglg voneinander fQr Wasserstoff, C1-4-Alkyl oderC1-4-Alk- 
oxycarbonyl stehen oder R 6 und R 7 zusammen mit dem Slickstoffatom, an das sie gebunden sind, fur einen 
5- bis 7-gliedrigen gesdttigten Heteroring, der ein weiteres Stickstoffatom oder ein Sauerstoffatom enthalt, 
stehen kfinnen)); 

D furC1-4-Alkylen oder C2-4-Alkenylen steht; 



1) C3-10-Cydoalkyl oder 

2) C1 ^-Alkyl , das mit C3-1 O-Cydoal kyi substituted ist, steht (wobei C3-1 O-Cydoalky I in R 3 mit 1 -3 S ubstituenten 
substituiert seln kann, die aus den folgenden (l)-(xi) ausgewahit sind: 

(i) C1-4-Alky1, 

(ii) C1-4-Alkoxy, 

(iii) Phenyl, 

(iv) Phenoxy, 

(v) Benzyloxy, 



Efur 



1) -0-, 

2) -S-, 

3) -SO- oder 

4) -SO r steht; 



R3fur 
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(vl) -SR 13 (worin R 13 fDr Wasserstoff oder C1-4-Alkyl steht), 

(vll) C2-5-Acyl, 

(vlii) Halogen, 

(be) C1-4-Alkoxycarbonyl, 

(x) Nitro, 

(xO^R 14 R 15 (warinR 14 undR 15 JewelisunabhS^ 

oxycarbonyl stehen oder R 14 und R 15 zusammen mlt dem Stickstoffatom, an das s!e gebunden sind, fur 
elnen 5- bis 7-gltedrigen gesattlgten Heteroring, der ein weiteres Stickstoffatom oder ein Sauerstoffatom 
enthalt, stehen konnen)); 

J fur -O- oder -NR™- (worin «r Wasserstoff oder C1-4-Alkyl steht) steht; 
R*fOr 

1) CI-8-Alkyl, 

2) elnen carbocyclischen Ring, 

3) elnen Heteroring, 

4) CI-8-Alkyl, das mlt 1-3 Substituenten substttulert 1st, die aus denfolgenden (IHv) ausgewahltslnd: 

(I) ein carbocyclischerRing, 

(II) ein Heteroring, 

(ili)COOR 17 {worin R 17 fi3rWasserstoffoderC1-4-Alkyl,dasmltelnem Phenyl substltulert 1st, (wobei Phenyl 
mit C1 -4-Alkoxy substltulert sein kann) steht), 

(iv) SR 1fi (worin R 1fi fur Wasserstoff oder C1-4-Alkyl steht), 

(v) OR 19 (worin R 19 fDr Wasserstoff oder C1-4-Alkyl steht) steht oder, 

wenn J fDr elne -NR 16 -Gruppe steht, R 4 und R 16 zusammen mlt dem Stickstoffatom, an das ste gebunden sind, 
fur einen Heteroring stehen k6nnen (wobei jeder carbocydische Ring und Heteroring und durch R 4 und R 16 
zusammengenommen mit dem Stickstoffatom, an das sie gebunden sind, dargesteltte Heteroring mit 1-3 Sub- 
stituenten substltulert seln kann, die aus den folgenden (l)~(xl) ausgewahlt slnd: 

(I) C1-4-Alkyl, 
(ii) CI-4-Alkoxy, 

(III) Phenyl, 
(Iv) Phenoxy, 

(v) Benzyloxy, 

(vi) -SR 20 (worin R 20 fur Wasserstoff oder C1-4-Alkyl steht), 

(vii) C2-5-Acyl, 
(vili) Halogen, 

(ix) C1-4-Alkoxycarbonyi, 

(x) Nitra, 

(xi) -NR 21 R 22 (worin R 21 und R 22 jeweilsunabhangig voneinander fur Wasserstoff, C1-4-Alkyl oderC1-4-Alk- 
oxycarbonyl stehen oder R 21 und R 22 zusammen mft dem Stickstoffatom, an das sie gebunden sind, fur 
einen 5- bis 7-gliedrigen gesdttigten Heteroring, der ein weiteres Stickstoffatom oder ein Sauerstoffatom 
enthalt, stehen konnen)), 

ein nichttoxisches Salz desselben oder ein Hydrat desselben. 

Pharmazeutische Zusammensetzung, die sine Verbindung gemaR Anspruch 1 als Wirkstoff zur Prevention und/ 
oderBehandlung von Hirninfarkt, transitorischer ischamischer Attacke, Enzephalomyelopathie nach einer Herzo De- 
ration, spinaler Angiopathie, Hypertonia mit Stress, einer Neurose oder Epilepsia umfasst. 

Pharmazeutische Zusammensetzung, die elne Verbindung gemSIl Anspruch 1 als Wirkstoff zur Behandlung von. 
Schmerz umfasst. 

Aminosaurederivat der Formel (I): 



139 



EP 0 997 147 B1 




P E R 3 



R 1 ^ 



J — R 4 (I) 



worln 
Rtfur 



1) C1-15-AIky1, 

2) C1-8-Alkoxy, 

3) Phenyl, 

4) C3-a-Cycloalkyl ( 

5) einen Heteroring, 

6) C1-4-Alkyl, das mit Phenyl, C3-8-Cyclaalkyl Oder elnem Heteroring substftuiert 1st, 

7) C1-4~Alkoxy, das mlt Phenyl, C3-8-Cycloalky1 oder elnem Heteroring substftuiert 1st, oder 

8) C2-4-AI kenyi , das mlt Phenyl, C3-8-Cydoalkyl oder elnem Heteroring substftuiert 1st, stent (wobel alls Phenyl-, 
C3-8-Cyclaalkyl-und Heteroringreste in derR 1 -Gruppe mlt 1-3 Substltuenten substltulert seln kdnnen.die aus 
den fotgenden (i) - {xi) ausgewahlt sind: 

(I) C1-4^Alkyl, 

(II) C1-4-Alkoxy ( 

(iii) Phenyl, 

(iv) Phenoxy, 

(v) Benzyloxy, 

(vl) -SR 5 (worln R 5 fOr Wasserstoff oder C1-4-Alkyl steht), 
(vll) C2-5-Acyl, 

(viii) Halogen, 

(ix) C1-4-Alkoxycarbanyl, 

(x) Nitro, 

(xi) -NRW (worln R 6 und R 7 Jewells unabhanglg vonelnander fQr Wasserstoff, C1-4-Alky1 oder C1 -4-Alk- 
oxycarbonyl stehen oder R 6 und R 7 zusammen mit dem Stickstoffatom, an das sie gebunden si nd, fur einen 
5- bis 7-gliedrigen gesattigten Heteroring, der ein weiteres Stickstoffatom Oder ein Sauerstoffatom enthfilt, 
stehen kfinnen)); 

D fur C1-4-Alky1en oder C2-4-AJkenylen steht; 



1) C3-10-Cycloaklyl Oder 

2) C1 -4-Alkyf , das mit C3-1 0-Cydoal kyl substituiert 1st, steht (wobel C3-1 0-Cycloaikyl in R 3 mit 1 -3 Substltuenten 
substltulert seln kann, die aus den folgenden (I) - (xl) ausgewaM sind: 

(i) C1-4-AJkyl, 

(ii) C1-4-Alkoxy, 

(iii) Phenyl, 

(iv) Phenoxy, 

(v) Benzyloxy, 



Efur 



1) -0-, 

2) -S-, 

3) -SO- oder 

4) -SO r steht 



R 3 f0r 
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(vi) -SR" (worin R 13 fQr Wasserstoff oder C1-4-Alkyl sleht), 
(vil) C2-5-Acyl, 

(viii) Halogen, 

(ix) C1-4-Alkoxycarbonyl, 

(x) Nitro, 

(xi) -NR 14 R 1s <worin R 14 und R 15 Jg wails unabhangig voneinanderfflr Wasserstoff, C1-4-Alky1 odarCI-4-Alk- 
oxycarbonyl stehan oder R 14 und R 1S zusammen mit dem Stickstoffatom, an das sie gebunden slnd, fur 
elnen 5- bis 7-gliedrigen gesflttlgten Heteroring, der eln weiteres Stickstoffatom oder ein Sauerstoffatom 
enthalt, stehen kdnnen)); 

J fQr -O- oder -NR16- (worin fur Wasserstoff oder C1-4-Alky1 steht) steht; 
R^fflr 

1) CI-8-Alkyi, 

2) elnen carbocyclischan Ring, 

3) elnen Heteroring, 

4) C1-8~Alky1, das mlt 1-3 Substituenten substitulert 1st, die aus den folgenden <IHv) ausgewahrt sind: 

(i) ein carbocyclischerRing, 
(II) ein Heteroring, 

(iil)COOR 17 (worin R 17 fQrWasserstoffoderC1-4-Alkyl,dasmitelnem Phenyl substituiert 1st, (wobei Phenyl 
mlt CI-4-Alkoxy substituiert sein kann) steht), 

(iv) SR 18 (worin R 1fl fur Wasserstoff oder C1-4-Alkyl steht), 

(v) OR™ (worin R 19 fur Wasserstoff oder C1 -4-Alkyl steht) steht oder, 

wenn J fur elne -NR 16 -Gruppe steht, R 4 und R 16 zusammen mit dem Stickstoffatom, an das sie gebunden sind, 
fur einen Heteroring stehen konnen (wobei jeder carbocyclische Ring und Heteroring und durch R 4 und R 16 
zusammengenommen mit dem Stickstoffatom, an das sie gebunden sind, dargestellte Heteroring mit 1-3 Sub- 
stituenten substituiert sein kann, die aus den folgenden (i) - (xi) ausgewahlt sind: 

(I) C1-4-Alkyl, 

(ii) C1-4-Alkoxy, 
(Hi) Phenyl, 

(iv) Phenoxy, 

(v) Benzyloxy, 

(vi) -SR 20 (worin R 20 fur Wasserstoff oder C1-4-Alkyi steht). 

(vii) C2-5-Acyl, 
(vili) Halogen, 

(ix) CI-4-Alkoxycarbonyl, 

(x) Nitro, 

(xiJ-NR^R^worinR 21 und R^jeweils unabhangigvoneinanderfur Wasserstoff, C1^»-Alkyi oder C1-4-Alk- 
oxycarbonyl stehen oder R 21 und R 22 zusammen mit dem Stickstoffatom, an das sis gebunden sind, fur 
einen 5- bis 7-gliedrigen gesattigten Heteroring, der eln weiteres Stickstoffatom oder ein Sauerstoffatom 
enthalt, stehen konnen)), 

ein nichttoxisches Salz desselben oder ein Hydrat desselben. 

Verbindung nach Anspruch 4, worin E fur-S-, -SO- oder-SO^ steht. 

Verbindung nach Anspruch 4, worin E fur -O- steht. 

Verbindung nach Anspruch 5, namlich 

(3) (2R)-N-(4-Methoxybenzyl)-3^tohexy1methylth^^ 

(4) (2S)-N-(4-Memoxybenz^)-3-<^lohex^mem^mio-2-tert-butoxyM 

(5) {2R)-N-(4-Methoxybenzyl)-3-cyc lopenty lmemylthio-2-tert-butoxycarbonylaminopropanamid , 

(6) (2S)-N-(4-Methoxybenzyl)-3-cyctopBntylmethyM 

(7) (2R)-N-(4-Nitrobenzy1)-3-cydohexylmemy^ 
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(8) (2R)-N-(Furarv2-ylmBthyl)-3Kyclohex^ 

(9) (2R)-N-(4-DlmethylamlnDbenzy1)-3-cydDh 

(10) (2R}-2-tert-Butoxycaitonylamino-3^ 

(1 1 ) (2R)^4-Methoxycydohexylmethyl)-24ert-buto^^ 

(12) (2R)^4-Methoxycydohexylmethyl)-2-t^ 

{1 3) (2R)^^4-Phenoxyb8nzyl)-2-tBrt-butDxycarbonyl^ 

(14) (2R)^^(1SH^4-Nitrophenyl)ethyl)-2-tart-b^ 

(1 5) (2R)-N-({1 RM^4-Nltraphenyl)ethyl)-2-tBrt-butox^ 
{1 6) (2R)^^ethyl^4-nitrobenzyl)-24er^^ 

(17) (2R)-^1^4-Methoxyphenyl)-1-m8thylBthyl)-2-teit-bLrtoxycarbony! 
pan amid, 

{1 8) (2R)-N-(1-Methyi-1 ^4-nltroph8nyOBthyl)-24Brt-butaxycarta^ 

(19) (2S)-N-({1R)-H4-Nitrophenyl)ethyi)-2-lert-butoxycarbonytemino-3-cyd 

(20) (2R)^^ethyl-N-(4-nTethoxybenzyl^^ 

(22) (2R)4^4-BsnzyloxybBnzyl)-2-tert-butaxycarban^ 

(23) (2R)^^3-Benzyloxy^methaxybenzyl)-2-tert-^ 

(24) N-({1R)-2^dohexylmBthylthiD-H4-phenyipfp8razln-1-ylcarbany1)ethyt) 

(25) (2R)^2-Phenoxypyridin-5-yl)-2-tert-buto^ 

(26) (2R)^2-Phenoxypyridirh5-ylmethyl)-24ei^ 

(27) (2R)-N^4^Morpholln^-yl)bBnzyl)-2-tBnVbLto^ 

(28) (2R)-N^1-Phsnylpip8ridir>^yl)-2-tBrt^utoxyra 

(29) (2R)-N^1-Msthy1piperidin^yl)-2-lert-butoxycarbanylamino-3-c^ohexylm 

(30) (2R)-N-(4-Methoxyberuy1)-3-cydohexylm^ 

(31) (2R)-N^4-Methoxybenzyl)-3-cydohexylmethy^ 

(32) (2R)^^4-Methoxybenzyi)-3-cydohexylmethytthio-2-cyd 

(33) (2R)-N^4-Methoxyberi2yi)-3^ydohexylmethy1thlo-2-cydoheptylcart^ 

(34) (2R)^4-Methoxybenzy1)-3-cydo 

(35) {2R)-N-(4-Methoxybenzyl)-3-cycbhexylme% 
nylamino)propanamid, 

(3B)(2R)^^4-MBthaxybenzyi)-3-cydDh8xylrnethyllhio-2-(2-m8^ 

(37) (2R)4sK4-MBthaxybanzyl)-3-cydDta^ 

(38) (2R>-NK4-Methoxybenzyl)-3-cyclohexylmethylthio-2^Htert-buto 
nojpropanamid, 

(39) (2R)-N^4-Methoxybenzyl)-3^dohexylme 
am I no)p rap ana mid, 

(40) (2R)^4-Memoxybenzy1)-3-cydohexy^ 

(41) (2R)-N^4-Memoxybenzyl)-3-cydohe^ 
amino)propanamid, 

(42) (2R)-N^4-MBthaxybBnzyl)-3K^oh8xylmamyltM^ 
amino)propanamid, 

(43) (2R)-N^4-Methoxybenzyi)-3-c^ 

(44) (2R)-N^(1RM^4-Nitrophenyl)e^ 
carbonylamino)propanamid, 

(45) (2S)-N-({1RM^4-Nltrophanyget^ 
carbonylamino)propanamid, 

(46) <2R)^4-Methoxybenzy1)-3-cydohexylmethytth^^ 
amino)propanamid, 

(47) <2R)-N^4-MBthoxybBn2yl)-3-cydahBxylmethylM 
amino)prapanamld, 

(48) (2R)-N^4-Nitrobenzyl)-3^lohexylm^ 
nojpropanamid, 

(49) {2R)-lSH4-Niirobenzyl)-3^clohex^^ 
nojpropanamid, 

(50) (2R)4^4-Nitroberuyl)-3<yclahBxylmBto 

panamid, 

(51) (2R)^4-Dimethylaminobenzyl)-3^dohe^ 
banyiamlnD)propanamid, 

(52) (2R)-N-(4-DimBthylaminabenzyl><*^ 
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carbonylamincjpropanamid, 

(53) (2R)-hH^NItrobenzyi)-3^dohexylm^ 
pan amid, 

(54) (2R)-N^4-Nitrobenzyl)-^ 
panamid, 

(55) (2R)-N^4-NltrobBnzyi)-3^dohBxylmBmylthl^ 

(56) (2R)-N^4-NltrobBnzy1)-3^cloh9xylm^ 

(57) (2R)-N^4-Methox^nzyl)-3-c^lahex^^ 
no)propanamid, 

(58) (2R)-N^4~Methoxyb8n^l)-3-cycta^^ 
no)propanamid, 

(59) (2R)-NK4-DlmBthy1aminDbenzyl)-3K^lDh8xy^ 

(60) (2S)-f^4-Methoxybenzyl>3^ctohexyinra^ 
no)propanamid, 

(61) (2S)-N^4-Memaxybenzy1)-3-cyclohexylm^ 
amino) pro pan a mid, 

(62) (2S)-N^4-MBthaxybsnzyl)-3-c^dohexy1m 
amino)propanamid, 

(63) (2R)-N-Methyl-N-(4-methoxy benzyt)-3-cydohexyimethylth lo-2^(4R)-Wert-butoxycart)onylthia20lidin-4-yl- 
carbonylamlnoJprDpanamld, 

(65) (2R)^4-Ph8noxyban^)-3-cyclohBxyfm8%IM 
amino)propanamld, 

(66) (2R)^-(4-Methoxytenzyl)-3<^ohexylmemylW 
thiazolidin-4-ylcart)ony]amino)propanamid i 

(67) (2R)^^4-MethoxybBiTzyi)-3-cydohBxylrneth^^ 

(68) {2R)-N-(4-Benzyloxybsnzyl)-3^dohBxylmemylthlD-2^(4R)-3-tBrt-butoxycaro 
nyiamino)propanamid, 

(69) (2R)^3-Bsrizyloxy^-methoxybenzy^ 
4-ylcarbonylamino)propanamid l 

(70) (2R)4^4-MathoxybBnzyi)-3K^ohBxylm8thyithiD^^ 

(71 ) (2R)-N-(44WBthoxybBnzyl)-3K^ohBxylm8lhytthio-2-((2RS > 4R)-3-tert-butoxycaroony»-2-phenytthla2oll- 
din-4-y1carbonylamino)propanamid, 

(72) <4R)4s|-({1R)-2^yctohexylmethyttW^ 
zol idin-4-y Icarboxamid, 

(73) (2R)^4-MBthoxybBrizyl)-3-cydohexylrra^ 
bonylamino)propanamid. 

(74) (2R)^4-Phenoxyb6nzyl)-3-cyclohexylme^ 
bonylamino)propanamid, 

(75) (2R)-N-(2-Phsnoxypyridlr>^yl)-3-cydote 
bonylaminojpropanamld, 

(76) (2R)^-(4^ethoxybenzy1)-3-cydohexyln^ 
bonylamino)propanamid, 

(77) (2R)-N-(4^ethoxyb6rizyi)-3-cydohexylme% 
4-ylcarbonylamlno)pro panamid, 

(78) {2R)-N-(24 3 henoxypyridirv5-ylmelhyl)-3-cyctohexylrri€thylth^ 
4-ylcarbonylamino)propanamid, 

(79) (2R)-^4-(Morpholin^yl)benzyl))-3-cyclohexylme%im 
cartoonylaminajpropanamid, 

(80) (2R)-N-(44 > hBnoxybBnryl)-3-cydohexylmBthylthio-2^(4RS)-3-tBrt-buto^ 
4-ylcarbony1amino)propanamid, 

(81) (2R)-N-(1-(Phenylpiperidin^yl)-^ 
bonyiamino)propanamid, 

(82) (2R)-hH4~Methoxyben^l)-3-cydoh6xylm 
panamid, 

(83) (2R)-NK1-Memylpiperidin-4-yl)-3^doh6xylmem^ 
bonylamino)propanamid, 

(84) (2R)-N-(4^BmaxybBnzyi)-3-c^ohBxylmethyisulfonyl-2-tert-butaxyc^ 

(85) (2R)-N-(4^8thaxybfinzyl)-3-cydohBxylmethylsu^^ 
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(86) (2R)^^4-Methoxybenzyl)-3-t^apentylme 

(87) (2R)^^4-Methaxybenzy1}-3-cydah8xylme^ 

(88) (2S)-N^4-Methaxyberizyi)-3-(ydopentyimBtty^ 

(89) (2R)-r^4-Methoxybenzyl)-3-cydohexy1^^^ 
panamid, 

(90) (2R)-^4-M8thoxyb8nzyl)-3-cydohexylm8thylsu^ 
panamid, 

(91 ) (2R^^4-Methoxytenzyi)-3-cydohexylmethylsuffon 

(92) (2R)-N^4-Memoxybenzyl)-3-cyctohexylme% 
panamid, 

(93) (2R)^^4-Methoxyben2yi)-3-cydohBxylmethylsulfonyl-2^doh 

(94) (2R)-hH4-Methoxybenzyi)-3-cyctahex^ 
panamid, 

(95) (2R)-N^4-Memoxytenzyl)-3^tohexylmethyte^^^ 
bonylamino)propanamid, 

(96) (2R)-NK4-Metrraxybenzyl)-3-c^^ 
nylamino)propanamld, 

(97) (2R)-N^4-MethaxytMnzyl}-3^^ 
amino)propanamid, 

(98) (2R}-lSK4-Methoxybenzyl)-3-^lohexyl^^ 
nylamino)propanamld, 

(99) (2R)-N^4-Mettoxyb8nzyi)^(yclDhex^ 
no)pro panamid, 

(100) (2R)-N^4-Methoxybenzyl)-3^yctohex^ 
nylamino)propanamid, 

(101) (2R)-KK4-Methoxybenzyl)-3-cydohexytmethyte^ 
panamid, 

(102) {2R)-N-(4-Methoxybenzyl)-3^dohexyl^ 

(103) (2R)-N-(4-Methoxybenzyl)-3^dohexylmeth^^^ 

(104) (2R)-hH(1R)-1^4-Nitrophenyi)e%l^^ 
panamid, 

(105) {2R)-N^4-Methoxyberizyl)-3^dohexy1me^ 
(108) (2R)-N^4-Nitrobenzyl)-3-cydohexy^ 

(107) (2R)-N^4-Nitroberizy1)-3-cydohexylmeth^ 

(108) (2RJ-N^4-Nftrobsnz^)-3-cydohexylmeth^lhlo-2-(lmidazol^ylra 

(109) (2R)-N^4-Dimethyteminobenzyl)-3^to 
panamid, 

(110) (2R)4H4-Dimethylaminoberuy1)-3^do^ 
panamid, 

(111) (2R)-N^4-Etenzyloxybenzyl)-3-cydohexyimethyltM^ 

(1 1 2) (2R)-fsK3-Benzy toxy-4^ethoxybenzyl)-3-<^lo^ 
propanamid, 

(115) (2R)-N^4-Methoxybenzyl)-3^4-methoxycydohexy^ 

(125) (2R)-N^4-Phenoxyberizyl)-3^ydDhexylm^ 

(126) (2R)-lvK1-Phenylpiperidin-4-yl)-3-<^ohexyimethyllhio-2^(4R)-thiaz^ 
panamid, 

(127) (2R)-N^4-Methoxybenzyl)-3^dohexylmeth^ 

(128) (2R)-N-(4-Methoxybsrizyl)-3KydDhBxylmBthyft^^ 

(129) (2RH^H4~Methoxybenzyl)-3K^ohexylmethyft^^ 

(1 30) (2 R)-N -{4-M e th oxy b enzy l)-3-cyc I oh exyl methytth io-2-(thiazoIidi rv2-y lea rbonyl am i n o)pro pa na mi d , 

(131) (2R)-lSK4-Methoxyberizy^ 4R)-2-(2-melhylprapyi)thiazolidin-4-ylcarbo- 
nylaminojpropanamid, 

(132) (2R)-N-(4-MethoxybBnzyl)-3-cydDh8xylmethylthlo-2-((2RS 1 4R)-2-phenylthlazolidirv4-yicarbonyiamlno) 
propanamid, 

(133) (4R)-N-((1R>-2-Cydohexyimethytmi^^ 
boxamid, 

(134) (2R)-h^(4-Methoxybenzyl)-3K^dDh8xylmeth^ 
panamid, 
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(135) <2R)-NK4-Phenoxybenzyl)-3-cydohexylme^ 
panamld, 

(136) (2R)-N^2-PhenDxypyrttirv5-^^ 
panamid, 

(137) (2R)-hH4-Methoxybenzy{)-3-cyd^ 
panamid, 

(1 38) (2R)-N-(4^9thoxyben2yl)-3K^doh8xylmethyllhlc>-2-((4RS)-1 ,3-perhydnothiazln-4-ylcarbonylamlno)pro- 
panamld, 

(139) (2R)-N-(2^henoxypyridin-5^^ 
propanamkJ, 

(140) <2R)-N-(4^Moroholin^yl)benzyi^ 
panamid, 

(141) (2R)^H4-Phenoxyberizyl)-3-cyd^ ,3-pemydrothiazin-4-ylcarbonylamino)pro- 
panamid, 

(142) <2R)^1-Mamylpiperidin-4-y^ 
panamid, 

(1 43) (2R)-N-((1 R)-1 -(4-Nitrophenyl)ethyl)-3^dohexy Ime^ 
din-4-ylcarbonylamino)propanamid, 

(144) (2R)-N^4-Methoxyberuyl)-3-cydohexylm^ 
panamid, 

(145) (2R)-N-(44 > henoxybBnzyl)-3-cydoh8xylm8th^ 
amino)propanamid, 

(146) (2R)-NK4-Phenoxybenzyl)-:^cl^^ 
carbonyiamino)propanamid, 

(147) (2R)-N-(4-Methoxybenzyl)-3K^ohexylmem^ 
amlno)propanamld, 

(148) (2R)-N-(4-Methoxybenzyl)-3^ote 
carbonylamino)propanamid, 

(149) (2R)-N^4-Dimethylaminobenzyl)-3-cydohex 

(150) (2R)-N-(4-Methoxybenzyl)-3-<^^ 
amino)propanamid , 

(151) <2R)-N-(4-Phenoxyberizyl)0^doh^ 
amino)propanamid, 

(152) (2R)-N^4«Methoxybenzyl)-3-cydohexyimeto 

(153) (2R)-N^4-Methoxybenzyl)-3-cyctohex^ 

(1 54) (2R)-N-(4-Methoxybenzyl)-3^ohexylmett^^ ,3-perhydrothiazin- 
4-ylmemy1)amino)propanamid, 

(155) (2R)-^4-Phenoxyberizyl)-3^lohe^ 

(156) (2R)-hH4-PhBnoxybenzyl)-3-cydahexylm8thylmto^ 

(157) (2R)-N-(4^emoxybenzyi)-3-c^ 
amino)propanamid, 

(158) (2R)-^4-Methoxybenzyl)-3-cydohexylm8^^ 

(159) (2R)-N^4-Phenoxybenzyl)-3^dohexylmemylW 
oder 

(160) (2R)-N^4-Methoxylrenzyl)-3^lo^ 
panamid, 

aderein nichttoxisches Satz dsrselben oder eln Hydrat derselban. 
Verbindung nach Anspruch 6, namlich 

(1) (2S)-r^4-Methoxybenzyl)-3-cyclohexylmethy^ 

(2) (2 R)-3-Cydoh exyl m ethoxy-2-te rt-butoxycarbon yl am In opropansau re-4-methoxy be nzyi ester , 

(3) (2S)-3^ydohBxylmBthaxy-2-tert-bLtoxyca 

(4) (2S)-N-(4-Methoxybenzyl)-3-be nzy loxy-2-tert-butoxycarbo nyiaminopro panamid , 

(5) {2S^NK4-Dimethylamirwbenzyl)-3^cto^ 

(6) (2R)-NK4-Methoxybenzyl)-3-cyck3hexylm8tto 

(7) (2S)-M-Memyi-N^4-memoxybenzyl)-3-cydohexylmethoxy-2-l8rt-buto 
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(8) (2RS)-NK4-Methaxyb8nzyl)^cyctohexylmethD^ 

(9) (2S)-N-(4-Nltrobenzyl)-3-[^ohexyliT^ 

(10) (2S)-N^4-MBthaxyberizyl)-3-(2-cyda 

(1 1) (2S)-N^4-Methaxyben^)-3^^ 

(12) (2S)-N-(4-Methoxybenzy1)-3^dopenty^ 

(13) (2S)-N^4-MBthaxybenzyl)^2-c^ahexen^ 

(14) (2S)-N-(4-Methoxyb9nzyl)-4^c!ohexytoxy-2-tflrt-biJtoxycarbony^ 

(15) (2R)-N-(4-Nltroberizy1)-3-cydDh8x^ 

(16) (2S)-N-(4-Methoxybenzyl)-3^doh8xytmethoxy-2-benzoylaminopropanamid, 

(17) (2S)-N-(4-Methoxybenz^)-3^clohexylme^ 

(1 8) (2S)-N-(4-Methaxy benzyl)-3-cydohexy lmethoxy-2-plvaloylarninopropanamld , 

(1 9) (2S)-N-(4-Methaxy berizyl)-3«^ohexylmethoxy-2-<4-mBthoxyberizoy l-amino)propanamid, 

(20) (2S)-N-(4-Methoxybenz^)-3-cydohexyl^^ 

(21 ) (2S)-N-(4-Methoxy berizyl)-3^dohexylmethoxy-2-(12-met^^ 

(22) (2S)-N-(4-M Bth oxy be nzyl)-3-cy do hexy I meth oxy-2- cyclohe xylcarb ony la mi nop ro pana mi d , 

(23) (2S)-N-(4^8thoxybBnzyi)-3^dohexylmethoxy 

(24) (2S)-N-(4-Mathoxyberizyl)-3-cydohexylmeto^ oder 

(25) (2R)-N-(4-Methoxybea^)<3^^ohe^ 

oder eln nichttoxlsches Salz derselben oder ein Hydrat derselben. 

Vsrwendung etnas Amlnasau redsrivats der Formsl (I) zur Herstellung elnar pharmazeutischen Zusammanselzung 
zur Bereitstellung einer Hemmwirkung auf einen Calciumkanal des N-Typs: 



D — E R 3 




H 



worln 
R 1 fur 

1) C1-15-Alkyt, 

2) C1-8-Alkoxy, 

3) Phenyl, 

4) C3-8-Cycloalkyl, 

5) alnen Hetaroring, 

6) C1-4-Alkyl, das mit Phenyl, C3-8-Cyctaalkyl oder einam Heteroring subsUtuiert 1st, 

7) C1-4-Alkoxy, das mlt Phenyl, C3-8-Cydoalkyi oder elnem Heteroring substllulert 1st, odsr 

8) C2-4-Alkeny1, das mit Phenyl, C3-8-Cydoalkyl oder elnem Heteroring substituiert ist, stent (wobei alle Phenyl-, 
C3-8-CydoaJkyl- und Heteroringreste in der R 1 -Gruppe mit 1-3 Substituenten substituiert sein k6nnen, die aua 
den folgenden (I) - (xi) ausgewahlt sind: 

(I) CI-4-Alkyl, 
(ii)C1-4-Altoxy, 
(Hi) Phenyl, 
(Iv) Phenoxy, 

(v) Benzyloxy, 

(vi) -SR 5 (worin R 5 fur Wasserstoff oder C1-4-Alkyl steht), 

(vii) C2-5-Acyl, 

(viii) Halogen, 

(be) C1-4-Alkoxycarbonyl, 
(x) Nltro, 
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(xi) -NR&R 7 (worin R 6 und R 7 Jewells unabhangig vonelnanderfDr Wasserstoff, C1-4-AJky1 oder C1-4-Alk- 
oxycarbonyl stehen oder R 6 und R 7 zusammen mit dem Stickstoffatom, an das sie gebunden slnd, ffir elnen 
5- bis 7-glledrigen gesitUgten Heteroring, derein weiteres StJckstaffatom oderein Sauarstoffatom enthaft, 
stehen kfinnen)); 

D ftirCI-4-Alkyien oder C2-4-AJkenylen steht; 
EfDr 

1) -0-, 

2) -S-, 

3) -SO- oder 

4) -SO r steht; 

R 3 fur 

1) C3-10-Cycloakly1 oder 

2) C1-4-Alkyl, das mitC3-1 0-Cydoalkylsubstitulert 1st, steht (wobelC3-10^ 
substituiert sein kann, die aus den folgenden (ih(xi) ausgewahlt sind: 

(i) C1-4-Alkyl, 

(ii) C1-4-Alkoxy, 
(ill) Phenyl, 

(iv) Phenoxy, 

(v) Benzyloxy, 

(vl) -SR 13 (worin R 13 fur Wasserstoff oder CI^AIkyl steht), 
(vli) C2-5-Acyl, 

(viii) Halogen, 

(ix) CI-4-Alkoxycarbonyl, 

(x) Nitre, 

(xi) -NR 1 W 5 (worinR 14 und R 15 jeweils unabhangig vaneinanderfDr Wasserstoff, C1-4-AlkyloderC1-4-Alk- 
oxycarbonyl stehen oder R 14 und R 15 zusammen mit dem StickstofFatom, an das sie gebunden sind, fur 
elnen 5- bis 7-gliedrigen gesdttigten Heteraring, der ein weiteres Stickstoffatom oder ein Sauerstoffatom 
enthalt, stehen k6nnen)); 

J fOr -O- oder -NR 16 - (worin R 16 fflr Wasserstoff oder C1-4-Alkyl steht) steht; 
R 4 fur 

1) C1-8-Alkyl, 

2) elnen carbocyclischen Ring, 

3) elnen Heteroring, 

4) CI-8-Alkyl, das mit 1-3 Substituenten substituiert ist, die aus den folgenden (iHv) ausgewfihlt sind: 

(i) ein carbocyclischerRing, 

(ii) ein Heteraring, 

(iii) COOR 17 (worin R 17 fur Wasserstoff oder C1-4-Alky I, das miteinem Phenyl substituiert ist, {wobei Phenyl 
mit C1-4-Alkoxy substituiert sein kann) steht), 

(Iv) SR 1fl (worin R 1fl fflr Wasserstoff oder C1-4-Alkyl steht), 

(v) OR 19 (worin R 19 fOr Wasserstoff oder C1-4-Alkyl steht) steht, oder, 

wenn J fur eine -NR 16 -Gruppe steht, R 4 und R 16 zusammen mit dem Stickstoffatom, an das sie gebunden sind, 
fur elnen Heteroring stehen kdnnen (wobei Jeder carbocycilsche Ring und Heteroring und durch R 4 und R 16 
zusammengenommen mit dem Stickstoffatom, an das sie gebunden slnd, dargestellte Heteroring mit 1-3 Sub- 
stituenten substituiert sein kann, die aus den folgenden (l)-(xi) ausgewahlt slnd: 

(j) C1-4Alkyl, 
(li)C1-4-Alkoxy, 
(ill) Phenyl, 

(iv) Phenoxy, 
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(v) Benzyloxy, 

(vl) (worin R20 fQr Wasserstoff Dder C1-4-Alkyt steht), 

(vii) C2-5-Acyl, 

(viii) Halogen, 

5 (ix) C1-4-Alkoxycarbonyi, 

(x) Nitra, 

(xi) -NR21 R22 { W0 rin R21 und R 2 * jeweils unabhanglg voneinanderfDr Wasserstoff, O-4-Alkyl oder C1 -4-Alk- 
oxycarbonyl stehen oder R 21 und R 22 zusammen mltdem Stlckstoffatom, an das sie gebunden slnd, fQr 
einen 5- bis 7-gliedrigen gesatligten Heteroring, der ein weiteres Stickstoffatom oder ein Sauerstoffatom 

10 enthalt, stehen konnen)), 

eines nichtloxischen Salzes desselben oder elnes Hydrats desselben. 

10. Verwendung gemaB Anspruch 9, wobei die pharmazeutische Zusammensetzung auf die Prevention und/oder Be- 
15 handlung von Himirrfarkt, transitorischer ischamlscher Attacks, Enzaphalomyelopathia nach einer Herzoperation, 

spinaler Angiopathie, Hypertonia mit Stress, einer Neurose oder Epiiepsie gerichtet ist 

11. Verwendung gemaU Anspruch 9, wobei die pharmazeutische Zusammensetzung auf die Behandlung von Schmerz 
gerichtet ist. 



20 



Revendications 

1 . Derive d'acide amine de formula (I) pour une utilisation en tant que medicament 



25 



30 




35 



[ou R 1 est 



1) un groupe aikyie en C1 a 15, 

2) un groups alcoxy en C1 a 8, 
*3 3) un groupe phenyls, 

4) un groupe cycloalkyle en C3 a 8, 

5) un cycle hetero, 

6) un groupe alkyle en C1 a 4 substitue par un groupe phenyls, cycloalkyle en C3 a 8 ou un cycle hetero, 

7) un groupe aboxy en C1 a 4 substitue par un groupe phenyie, un groupe cycloalkyle en C3 a 8 ou un cycle 
<5 hetero, ou 

6) un groupe alcenyle en C2 a 4 substitue par un groupe phenyie, cycloalkyle en C3 a 8 ou un cycle hetero (a 
condition que tout groupe phenyie, cycloalkyle en C3 a 8 et cycle hetero dans le groupe R 1 puisse §tre substitue 
par 1-3 des substituants choisis parmi las {l)~(xl) survants : 

so (i) un groupe alkyle en C1 a 4 

(ii) un groupe alcoxy en C1 a 4 
(Hi) un groupe phenyie, 
(tv) un groupe phenoxy, 
(v) un groups benzyloxy, 

ss (vi) un groupe -SR 5 (dans lequel R 5 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), 

(vii) un groupe acyie en C2 a 5, 

(viii) un atome d' halogens, 

(ix) un groupe alcoxycarbonyte en C1 a 4, 
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(x) un groups nftro, 

(xl) un graupe -Nf^R 7 (dans lequel R 6 et R 7 chacun independammerrt, sont un atoms d'hydrogene, un 
groups alkyle en C1 a 4 ou alcoxycarbonyls en C1 a 4, ou R 6 et R 7 pris ensemble avec I'atome d'azote 
auquel ils sont attaches represented un cycle hetero sature de 5 d 7 chaTnons contenant un autre atome 
$ d'azote ou un atome d'oxygene)) ; 

D est un groupe alkyiene en C1 h 4 ou un groups alcenylena en C2 a 4 ; 
Eest 

10 1) -0-, 

2) -S-. 

3) -SO- st 

4) -SO r ; 

15 R3 est 

1) un groupe cydoalkyle en C3 a 1 0, ou 

2) un groupe alkyle en C1 a 4 substitue par un groupe cydoalkyle en C3 d 10 (a condition que le groupe 
cyclaakyle en C3 a 10 dans R 3 puisse etre substitue par 1-3 dessubstituants choisls parmi les (i)~(xi) suivants ; 

I) un groups alkyle en C1 a 4 

II) un groups alcoxy an C1 a 4 
i) un groupe phenyle, 

fv) un groupe phenoxy, 
y) un groups bsnzyloxy, 

VI) un groupe -SR 13 (dans lequel R 13 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), 

vii) un groupe acyle en C2 a 5, 

viii) un atome d'halogene, 

ix) un groupe alcoxycarbonyle en C1 a 4, 

x) un groupe nitro, 

xl) un groupe -NR 14 R 15 (dans lequel R 14 et R 15 chacun independamment, sont un atoms d'hydrogene, 
un groupe alkyle en C1 d. 4 ou alcoxycarbonyle en C1 a 4, ou R 14 et R 15 pris ensemble avec ratome d'azote 
auquel ils sont attaches rsprssentent un cycle hetero sature da 5 a 7 chaTnons contenant un autre atome 
d'azote ou un atoms d'oxygene.)) ; 

J eat -0- ou -NR 16 - (dana lequel R 16 est un atome d'hydrogene ou un groupe alkyle en C1 a 4); 
R 4 est 

1) un groupe alkyle en C1 a 8, 
40 2) un cycle carbocyclique, 

3) un cycle hetero, 

4) un graupe alkyle en C1 a 8 substitue par 1-3 des substituants choisls parml les (IH V ) suivants ; 

(I) un cycte carbocyclique, 
45 (jj) un cycle hetero, 

(iii) un groupe COOR 17 (dans lequel R 17 est un atome d'hydrogene ou un groupe alkyle en C1 a 4 substitue 
parun graupe phenyle (dans lequel le groupe phenyle peut §tre substitue par un groupe alcoxy en C1 a 4)), 

(iv) un groups SR 18 (dans lequel R 18 est un atome d'hydrogene ou un groups alkyle en C1 a 4), 

(v) un groupe OR 19 (dans lequel R 19 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), ou 



lorsque J represante un groupe -NR 16 -, R 4 et R 16 pris ensemble avec i'atome d'azote auquel its sont attaches 
peuvent representer un cycle hetero {k condition que tout cycle carbocyclique et cycle hetero, et cycle hetero 
represente par R 4 et R 16 pris ensemble avec I'atome d'azote auquel Ils sont attaches puisse etre substitues 
par 1-3 des substituants choiais parmi les (i)-(xi) suivants ; 

(i) un groupe alkyle en C1 a 4 

(ii) un groupe alcoxy en C1 a 4 
(Iii) un groupe phenyle, 
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(iv) un groupe phenoxy, 

(v) un groups benzytaxy, 

(vl) un groups -SR 120 (dans lequel R 20 est un atome d'hydrogene ou un groups alkyis en C1 a 4), 

(vii) un groupe acyie en C2 a 5, 

(viii) un atome d'halogene, 

(ix) un groupe alcoxycarbonyle an C1 a 4, 

(x) un groupe nftro, 

(xl) un groupe -NR 21 R 22 (dans lequel R 21 et R 22 chacun IndSpendamment, est un atome d'hydrogene, un 
groupe alkyie en C1 & 4 ou un groupe alcoxy en C1 a 4, ou R 21 et R^ris ensemble avec r atome cTazote 
auquel lis sont attaches peuvent representor un cycle hetero sature de 5 k 7 chaTnons contenant un autre 
atome d'azote ou un atome d'oxygens)) ; 

un sel non toxique de celui-ci ou un hydrate de celu'hd. 

Compositian phamnaceutique comprenant un compose decrit dans la revendication 1 en tant qu'ingredient actif 
pour la prevention et/ou le traitementd'un Infarctus cerebral, d'une attaque Isch6mique transitolre, d'une encephalo- 
myelopathle apres une operation du coeur, d'une angiopathie splnale, d'une hypertension nerveuse, d'une nevrose 
ou d'une epilepsia. 

Composition phamnaceutique comprenant un compose decrit dans la revendication 1 en tant qu'lngredlent actif 
pour le traitement de la douleur. 

Derive d'acide amine de formute (I) : 




[ou R 1 est 

1) un groupe alkyie en C1 a 15, 

2) un groups alcoxy en C1 & 8, 

3) un groupe phenyls, 

4) un groupe cycloalkyle en C3 a 8, 

5) un cycle hetero, 

6) un groupe alkyie en C1 a4substitueparun groupe phenyle.un groupe cycloalkyle en C3a8ouuncycleh6tero, 

7) un groupe alcoxy en C1 & 4 substltue par un groupe phenyls, un groupe cycloalkyle en C3 a 8 ou un cycle 
hetero, ou 

8) un groupe alcenyle en C2 a 4 substituS par un groupe phenyte, cycloalkyle en C3 a 8 ou un cycle hetero (fi 
condition que, tout groupe phenyls, cycloalkyle en C3 a 8 et cycle hetero dans le groupe R 1 puisse §tre substltue 
par 1-3 des substituants choisis parmi les <i)~ <xi) suivants : 

(i) un groupe alkyie en C1 & 4 

(ii) un groupe alcoxy en C1 a 4 
(Hi) un groupe phenyte, 

(Iv) un groupe phenoxy, 

(v) un groupe benzyloxy, 

(vi) un groupe -SR 5 (dan9 lequel R 5 est un atome d'hydrogene ou un groupe alkyie en C1 a 4), 

(vii) un groupe acyle en C2 a 5, 
(vlil) un atome d'halogene, 

(ix) un groupe alcoxycarbonyle en C1 a 4, 
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(x) un groups nftro, 

(xi) un graupe -NF^R 7 {dans Isquel R 6 et R 7 chacun Indepsndammsnt, sant un atoms d'hydrogene, un 
groups alkyte en C1 a 4 ou un groups alcoxycarbonyle en C1 a 4, ou R 8 et R 7 pris ensemble avec i'atome 
d'azote auquel ils sont attaches peuvent representer un cycle hetero sature de 5 a 7 chaTnons contenant 

5 un autre atome d'azote ou un atome d'oxygene.)) ; 

D est un groups alkylene en C1 a 4 ou un groups alcsnytsns en C2 a 4 ; 
Eest 

10 1)-0-, 

2) -S-, 

3) -SO- et 

4) -SO r ; 

IS R3 est 

1) un graupe cycioalkyle en C3 a 1 0, ou 

2) un groupe alkyle en C1 a 4 substitue par un groupe cycioalkyle en C3 a 10 (a condition que le groupe 
cycloakyle en C3 a 1 0 dans R 3 puisse etre substitue par 1 -3 des substituants cholsis panml les (i)~(xi) suivants ; 

20 

(I) un groupe alkyle en C1 a 4 

(ii) un groupe alcoxy en C1 a 4 
(ili) un groupe phenyls, 

(fv) un groups phenoxy, 
25 (v) un groupe benzyloxy, 

(vi) un groupe -SR 13 (dans lequel R 13 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), 

(vii) un groupe acyte en C2 a 5, 

(viii) un atome d'halogene, 

(tx) un groupe alcoxycarbonyle en C1 a 4, 
30 (x) un groupe nitro, 

(xl) un groupe -NR 14 R 15 (dans lequel R 14 et R 15 chacun independamment, sont un atome d'hydrogene, 
un groupe alkyle en C1 a 4 ou un groupe alcoxycarbonyle en C1 a 4, ou R 14 et R 15 pris ensemble avec 
I'atome d'azote auquel ils sont attaches represented un cycle hetero sature de 5 a 7 chaTnons contenant 
un autre atome d'azote ou un atome d'oxygene.)) ; 

35 

J est -O- ou -NR 16 - (dans lequel R 16 est un atome d'hydrogene ou un groupe alkyle en C1 a 4) ; 
R 4 est 

1) un graupe alkyle en C1 a fi, 
40 2)un cycle carbocycllque, 

3) un cycle hetero, 

4) un groupe alkyle en C1 a 8 substitue par 1-3 des substituants choisis parml les (IH V ) suivants ; 

(I) un cycle carbocycllque, 
45 (ij) un cycle h6tero, 

(iii) un groupe COOR 17 (dans lequel R 17 est un atome d'hydrogene ou un groupe alkyle en C1 a 4 substitue 
par un groupe phenyle (dans lequel le groupe phenyls peut etre substitue par un groupe alcoxy en C1 a 4)), 

(iv) un groupe SR 16 (dans lequel R 18 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), 

(v) un groupe OR 19 (dans lequel R 19 est un atome d'hydrogene ou un graupe alkyle en C1 a 4), ou 

so 

iorsque J represents un groupe -NR 16 -, R 4 et R 16 pris ensemble avec i'atome d'azote auquel ils sont attaches 
peuvent representer un cycle hetero (a condition que tout cycle carbocycllque et cycle hetero, et cycle hetero 
represents par R 4 et R 16 pris ensemble avec I'atoms d'azote auquel ils sont attaches puisse etre substitue par 
1-3 des substituants choisis parmi les (iH^) suivants ; 

55 

(I) un groupe alkyte en C 1 a 4 
(il) un groupe alcoxy en C1 a 4 
(iii) un groupe phenyle, 
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(iv) un groupe phenoxy, 

(v) un groupe benzyloxy, 

(vl) un groupe -SR 20 (dans lequel R 20 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), 

(vii) un groupe acyle en C2 a 5, 

(viii) un atome d'halogene, 

(lx) un groupe alcoxycarbonyle an C 1 a 4, 
(x) un groupe nrtra, 

(xl) un groupe -NR 21 R 22 (dans lequel R 21 et R 22 chacun Independamment, sont un atome d'hydrogene, 
un groupe alkyle en C1 a 4 ou alcoxy en C1 a 4. ou R 21 et R 22 pris ensemble avec I'atome d'azote auquel 
lis sont attaches peuvent representer un cycle hetero sature de 5 a 7 chatnons contenant un autre atome 
d'azote ou un atome d'oxygene.)); un sel nan toxique de celukcl ou un hydrate de celu)-cL 

Compose selon la revendication 4, dans lequel E est -S-, -SO- ou -SO2-. 

Compose selon la revendication 4, dans lequel E est -0-. 

Compose selon fa revendication 5, qui est 

(3) le (2R)-N^4-methoxybenzyI}-3K^ 

(4) le (2S)-lSK4-methoxybenzyl)-3-^lahexyl^^ 

(5) le (2R)-r^(4-memoxybenzyl)-3K^tapen 

(6) le (2S)-N^4-methoxybenzyl)-3^ 

(7) ie (2R)-N-(4-niuT)benzyl)-3^dQhexylme^ 

(8) le (2R)-l^(furarw2-ylmetryl)-3-cy^ 

(9) le <2R)-N^4-dimethyiaminobenzyl)-3-<^^ 

(10) I'esterde 4-methoxybenzyle d'aclde (2R)-24-butoxycarbonylamlna-3-<^Dhexyimefr 

(1 1) le (2RHSK4^ethoxycydohexylm6ui^ 

(1 2) le (2R)-N-(4-methoxycyclohexyl methyl)-2-t-butoxy cart)onylamino-3-cy clohexy Imethyl th iopropana mide , 

(13) le (2RH^-(4-phenoxybenzy1)-2-t-butoxyrarbonylam 

(14) le (2R)-N-({1 S)-1^4-nitrophenyl)ethyl)-2-t-butaxycato 

(15) Ib (2R)-N-((1 R)-1 -(4-nltrophenyl)ethyl)-2-t-butoxycarbonylam lno-3-cyclohexy Imethytthiopropanamide , 

(16) le(2R)-N^emyl-N-(4-nitroben^ 

(17) le (2R)-N-(1-(4^emoxyphenylH-meto^ 
mide, 

(18) le (2R)-N-(1-methyM^4-nltroph^ 
de, 

(19) le (2S)-N-((1R)-1-(4-nrtrophenyDeth^^ 

(20) le (2R)-N-memykN-(4^emoxyber^l)^ 

(22) (2R)^-(4-benzylDxybenzyl)-2-t-butoxycarbDnylamino-3-cyciohBxylm8thyft 

(23) le (2R)-N-(3-benzyloxy-4-meth oxybenzy l)-2-*-butoxyca rbony lamino-3-cycloh exylmethy-th iopropanamlde, 

(24) Tester de t-butyle d'acide fvH(1R)-2-tydohexylmeth^ 
mide 

(25) le (2R)-N«(2-phenoxypyridirv5-y1)-2-t-butoxyca 

(26) le (2R)-N-(2-phenoxypyridlri-5-ylmetr^ 

(27) le(2R)-N-(4^morpholin^yl)berizyl)-24^uto^ 

(28) le (2R)-N-(1-phenylpiperadin^-yl^2-t^^ 

(29) le(2R)-N-(1-methylpipefidin^yl)-24-butox^ 

(30) le (2R)-N-(4-methoxybenzyl)-3K^ohBxylme^ 

(31) le (2R)-N-(4-methoxybenzyl)-3-cydohexylmeth^ 

(32) le(2R)-N-(4-methoxybenzyl)-3^dohexylme^ 

(33) le <2R)-N-(4-methoxybenzyl)-3^dQnexy^ 

(34) le (2R)-N-(4-methoxytenzyl)-3^ctohexyl^^ 
de, 

(35) le (2R)-N-(4-meuioxyberizyl)-3-(*dohexy^ 
lamino)propanamide, 

(36) le {2R)-N-(4-methoxyben2yl)-3^dohexylm^ 

(37) ie (2R)-N^4-methoxybenzyl)-3-cyctahexylm8^ 

(38) le (2R)-N^4-methDxybenzyl)-3<yclohex^ 
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propanamlde, 

(39) le {2R)-N-(4-methDxybenzyl)-3-cydDhexylme^ 
mlno) propanamlde, 

(40) le {2R)-N^4-m6thoxybenzyl)-3-cycta^ 

(41) le (2R)-N^4-methoxyber^)-3-cyctohe*^ 
mlno) propanamlde, 

(42) le (2R)-NK4-me^oxybenzyl)-3-cydahexyJmeth^ 
mlnoJprapanamkJe, 

(43) le (2R)-N-(4-methoxybenzyl)-3-*^ohexylmett 

(44) le (2R)-N^(1R)-H4-nltrophenyl)elhyl)-3-cydDhexylmeth 
carbony lamlnojpropanam We, 

(45) le (2S)-N-({1R>-H4-nitrophenyl)^^ 
carbony laminojpropanamide, 

(46) le (2R)-rvK4-methoxybenzyl)-3-cyctohexylmethyllhio-2^2^ 
no) propanamlde, 

(47) le (2R>-hH4-methoxyberu^)-3-cydohexyim 
mina)propanamlde, 

(48) le (2R)-rH4-nitroberizyl)-3-cydohexylrTtft^^ 
nojpropanamide, 

(49) le (2R)-hK4-nitrobenzyl)-3H^lahexylnrietty 
no) propanamlde, 

(50) le (2R)-NH4-nIlrabenzyl>-3^dohexylmelhyilhlD-2^(4R)-3-t-m 
namide, 

(51) le (2R)-N^4-dimethylaminoberizyl)^ 
bony1amlno)propanamlde, 

(52) le (2R}-N^4-dlmethy1am!nDberiz^ 
carbonyfamino)propanamide, 

(53) le (2RH^4-nitrobenzyl)-3-cydohexylrnethy^ 
namide, 

(54) le (2R)-N-(4-nitrobenzyl)-3^lDhexyimeth^ 
pra pan amide, 

(55) le (2R)-N-(4^itrobenzyl)-3-cydohexy1methyllhio-2-(lhiophe^ 

(56) le {2R)-N-(4wiitrobenzyi)-3-tydohexyi^ 

(57) le {2R)-N^4-methoxytenzyl)-3-cydohexylrT^ 
propanamlde, 

(58) le (2R)-N^4-methoxybenzyl)-3-cyclohexylm^^ 
propanamide, 

(59) le (2R)-N-(4^imethylaminobenzyl)-3-cydoh^ 

(60) le (2S)-NK4-methoxybBnzyl)-3-c^ohexylrnethyIthio^^ 
propanamlde, 

(61) le (2S)-r^4-methoxybenzyl)-3-cydohexylmetW 
minojpropanamide, 

(62) le (2S)-N^4-methoxybenzyl)-3-(*dohexylme^ 
mino)propanamide, 

(63) le(2RHsl-methyl-NH4-methoxybenzyl)-3^dohexylrnethy 
carbonytamino)propanamide, 

(65) le (2R)-rH4-phenoxybenzy1)-3-cydohexy^ 
minoJpropanamidB, 

(66) le (2R)-N^4-methoxyberizyl)-3^dohexylmeOTylW 
thiazolidirh4-ylcarbonylamino)propanamide ( 

(67) le (2R)-N-(4-methoxybenzyl)-3^dobex 

(68) le (2R)-N^4-berizyloxybenzyl)-3^elohexytmeth^^ 
laminojpropanamide, 

(69) le (2R)-NK3-benzytaxy^methoxybenzyl)- 
4-ylcarbonylamino)propanamide l 

(70) le (2R)-N^4-methoxyben^l)-3-cyclo^ 

(71) le(2R)-N-(4-melhoxyberuyl)-^ 
4-yicarbonylamino) propanamlde, 
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(72) le <4R)-N^(1R>-2-cydahexylmethylthi^ 
zol Win -4-y lea rboxaml de , 

(73) Is {2R)-N-(4-methoxybenzyl)-3K^ 
bonytarninojpropanarnide, 

(74) le (2R)-NK4-phenoxyberuyl)-3^dohexylm^ 
bonyiam ino)propanamida, 

{75) la (2R)-NK4-phenoxypyridin-5-yi)-3^^ 
nylamlno)propanamlde, 

(76) le (2R)-N-(4-methoxybenzy l)-3-cydohexylmethy Ith io-2-((2RS)^t-butoxycarbonylthiomorpholin-2-ylcar- 
bonylaminojpropanarnide, 

(77) le (2R)-N-(4-methDxybenzyl)-3-cydohexy^ 
4-y I carbon ylam lno)propana mlde , 

(78) le (2R)-N-(4-phenoxypyridiiv5-ylme% 

3- y I carbon ylam in o)propa na mid e , 

(79) le (2R>-N-{4-<marpholi n-4-y 0benzyl)-3-cydohexylm6triylthlo-2-({4R)-3-t-butDxyca rbony Ith iazolidin-4-ylcar- 
bonyiaminDjpropanamldB, 

(80) le (2R)-N-(4-phenoxybenzyl)-3^dDhe 

4- ylcarbony1amino)propanamide, 

(81) le (2R)-N^1-phenylpiperidin^-yl)-3-cydohexylmethyllhio-2-({4R 
nylamlna)propanamlde , 

(82) le (2R)-N^4-methoxybenzyl)-3-cydohex 
namlde, 

(83) le (2R)-N-{1 -methylpiperidin-4-yi)-3-c^ 
nylaminojpropanamide, 

(84) le (2R)^-(4^ethoxybenzyl)-3-<^lohexylm^ylsu^ 

(85) le (2R)-N-(4-methDxybenzyl)-3-*^Dhexylmeth^ 
(66) le (2R)-N-(4-methoxybenzyi)-3-cydopentyllme^ 

(87) le (2R)-N-(4-methoxybenzy1)-3-c^ohexyto 

(88) le (2S)-N-(4^ethoxyben^)^ 

(89) le (2R)-N-(4^sthoxybenzyl)-3^dohBxylme^ 
namlde, 

(90) le {2R)-N-(4^ethoxybenryl)-3-cydohex^ 
nam id e, 

(91) le (2R)-N-(4-methoxybenzy1)-3-cydohexylm6^ 

(92) le (2R)-N^4-methoxyben^)-3-cyctohexylmethylsulfb 
mide, 

(93) le(2R)-N-(4-m6thoxybenzyl)-3-cydohexylmethyldulfbny^ 

(94) le (2R)-r^4-melhoxyben^)-3-c^ctohexylmelhy teu Ifony l-2-(telrahydrof uran-3-ylcarbonylamino)propana- 
mide, 

(95) le <2R)-hH4-methaxybenzyi>^cycbhe^ 
bonylamino)propanamide, 

(96) le (2R)-|vK4-methoxyberizyl)-3-cydoh^ 
nylam in o)p ropan amide , 

(97) le (2R)-N-{4-metrraxybenzyl)-3-cydDhextf^ 
mino)propanamjde, 

(98) le (2R)-N^4-methoxyben^)-3-cyctohexy^ 
nylamino)propanamide, 

(99) le (2R)-N^4-methaxybsnzyl)-3-cy^ 
no)pmpanamide, 

(100) le(2R)-N-(4-m«hoxybenzyl)-3^dohexylmeth^ 
lamino)propan amide, 

(101 ) le (2R)-N-(4-m6thoxybenzyl)-3-<^1ote 
namlde, 

(102) le (2R)-N-(4-methoxybBnzyl)-3-cyclahexyl^ 

(103) le (2R)-N-(4-nr£thoxybenzyl)-3-cydo 

(104) le (2R)-NH(1R)^nitrophenyl)ethyl)-3-cydohexylr^ 
propan amide, 

(105) le (2R)-N-(4-rnethoxybenzyl)-3-cydohexylmBth^ 
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(106) le {2R)-N^4-n!trobenzy1)-3^dohe^ 

(107) le (2R)-N^4-nrtrobBnzy1)-3^dDh^ 

(108) le (2R)-N-{4-nitfobenz^)-3-cydohexylme^^ 

(109) le (2R>N-(4^imethylaminobenzyl)-3-tydohexylr^ 
namide, 

(110) le (2R)-NK4-dim6thyiamlnobenzyl)-^ 
propanamide, 

(1 1 1) le (2R)-N-(44)enzyloxyben^l)-3-cyctohex^ 
de, 

(112) le (2R)-N-(34>enzyloxy^4^ethoxybenzyl)^ 
propanamide, 

(115) le (2R)-fsK4-m6thoxyben^)-3-(4^6thoxy^ 
de, 

(125) le (2R)-N-(4^h6naxybenzyl)-3K^DhBxylm6lhylthio-2-((4R)-thto 
de, 

(126) le (2R)-N-( 1^henylpiperidln^yt)-3-cydohe^ 
namide, 

(127) le(2R)-N-(4-m6thoxyber^lK3^dohexyl^^ 
de, 

(128) le (2R)-N-(4-m&hoxybenzyl)-3^doh8xylm& 
de, 

(129) le (2R)-N^4-memoxybenzyi)-3-(^ohexylmemylth^ 
de, 

(130) le (2R)-N^4-m^oxybenzyl)-3-cydohexylmethyM^ 

(1 31 ) le <2R)-N-(4-m6thoxybenzyl>-3^ 
bonylaminojpropanamide, 

(132) le (2R)-N-(4-methoxybenzyl)-3^dohexylm^ 
minojpropanamide, 

(133) le (4R)-hH(1R)-2-cydahexylm6thyM 
mide, 

(1 34) le (2R)-N-(4-m6thoxybenzyl)-3^dohexylmethylthio-2^(3RS)-ttilomor^ 
namide, 

(135) le (2R)-N-(4^henoxyber^)-3^dohexylmet^ 
namide, 

(136) le (2R)-hH2-phenoxypyridifv5-yl)-3^lorwx 
namide, 

(1 37) le (2R)-N-(4-m6thoxybenzyl)-3^dohexylme^ 
namide, 

(138) le (2RH^4-methoxyberuyl)-3-c^ ,3-pertiydrothiazln-4-ylcarbonylamlno) 
propanamide, 

(139) le(2R)-N-(4-phenoxypiperidin-5-ylm^ 
propanamide, 

(140) le (2R)-r^4^rrrarphollrv4-yl)benztf^ 
propanamide, 

(141) le (2R)-N-(4-phenoxybenzyl)-3-cydohexyln^%lthio-2-((4RS)-1 ,3-perhydrothiazin-4-ylcarbonylamino) 
propanamide, 

(1 42) le (2R)-N-< 1 -methyl piperldin-4-y l)-3-cydoh exy lmethylthlo-2-{(4R)-lhlazolid ln-4-ylcarbonylamlno)propa- 
namide, 

(143) le (2R)-N-{(1 R)-1-(4-nitrophenyD6thyl)-3^ohe^ 
zolidin-4-ybarbonylamino)propanamide ( 

(144) le (2R)^4^ethoxybenzyl)-3-cydohexyl^^ 
propanamide, 

(145) le (2R)-N-(4^henoxybenzyl)-3-cydote 
lamino)pro pan amide , 

(146) le (2R)-N-(4-phenoxybenzyl)-3^dohexylme 
4-yfcarbanyiamlno)propanamlde, 

(147) le (2R)-N-(4-methoxybenzyl)-3K^loh8xy^ 
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lamina) propanam kJe, 

(14fl) Is (2R)-N^4-methaxybenzy1)^^^ 
4-ylcartwnylamino)propanamide, 

(149) le (2R)-N^4^imethylaminoberizyl)-3-(^oh 
de, 

(150) le (2R)-N-(4-mB^oxyberizy1)-3-cyckjhex^ 
am inojpropanamids, 

(151) le (2R)-N-<4-phenoxybenzy1)-3-cycto^^ 
amino)propanamide, 

(152) le (2R)-N-<4-m&haxybenzyl)-3-cyctahexy1^^ 

(153) le (2R)-N^4-methaxybenzyl)-3-cyctohe 

(154) le (2R)-N-(4MnemDxybenzyi)-3-cydahexylme^ 
4-ylmethy1)amino)propanamide l 

(1 55) le (2R)-r4-{4-ph6noxyben2yl)-3-cyclohexylm6lhylth io-2-{thioph6n-2-y1m6thyl)ami no)propanamide, 

(156) le (2R)-NK4-phenoxytenzyl)-3-cyclohex 

(1 57) le (2R)-N-(4-m&hoxy berizyi)-3^to^ 
am lno)propa namide , 

(1 58) le (2R)-N-(4-mettoxytenzyl)-3^cloh 

(159) le (2R)-N-{4-phe^oxybenzyl)-3-cydohexylme^ 
ou 

(160) le <2R)-N-(4-methoxybenzyl)-3^ >perhydrothiazin-4-ylmelhyi)amlno) 
pro pan amide, 

gu un sel nan toxique de ceux-ci ou un hydrate de ceux-d. 
Compose selon la revendlcation 6, qui est 

(1) le (2S)-N^4-methoxybenzyl)-3-cydQhexy1me 

(2) Tester de 4-methoxybenzyie d'acide (2R}-3^dohexylmemoxy-24-butoxycarboriylaminapropanoTque < 

(3) Tester de 4-methoxybenzyle d'acide (2S)-3-cyclohexylmethaxy^2-t-butoxycarbanylaminopropanaTque l 

(4) le (2S)-N^4-methaxybenzy1}-3-benzybxy-2-t-butoxyGarbonylamino-propanamlda l 

(5) le (2S}-N^4^ime%laminobenzy^ 

(6) le (2R)-lvK4-methoxybenzyl)-3-cyctohex^ 

(7) le (2S)-N-melhy1-NK4-me^oxybenzy1)-3-cyc^ 

(8) le (2RS)-N-(4-methoxybenzy1)-3Kydohexylmefr^ 

(9) le (2S)-hH4-nitroberuyl)-3-cyd 

(10) le {2S)-N-(4HTtethoxybenzyl)^2^clc^exenyloxy>-24-butox 

(11) le {2S)-N-(4^thoxybenzyl)-3^dohexy^^ 

(12) le <2S)-N-(4-methoxyben2yl)-3^clDperrtylme^ 

(13) le (2S)-N-(4-methDxybenzylH^2KyclDhe 

(14) le (2S)-N-(4-methoxybenzyl)-4^dohex^ 

(15) le (2R)-N-(4-nitroterizyl)-3-cydohexylrTtft^ 

(16) le {2S)-N-(4-methoxybenzyl)-3^clohexylmethoxy-2-benzoylamino-propan 

(1 7) le (2S)-N-(4-m&hoxybenzyl)-3^clohexv^^ 

(16) le {2S)-N-(4-methoxybenzyl)-3^clohexy1methoxy-2-pivatoylamino- propanamide, 

(19) le {2S)-N^4-rrrithoxybenzyl}-3-cydQhex^ 

(20) le {2S)-N^4-methoxybenzyl)-3-cyc^ 

(21 ) le {2S)-N^4-methoxyb8nzyl)-3-cyc!ahexylmethoxy-2-(1 2-mGthyltridGcylcarbanylamino)pfopanamide , 

(22) le (2S)-N-{4-methaxybenzyl)-3-cyclohexylmethoxy-2-cyclohexylrarbonyla 

(23) le (2S )-N-(4-met hoxybe nzy l)-3-cy do hexyl methoxy-2-{4-met hoxy p he n yls uif ony lamin o)propanami de, 

(24) le {2S)-N^4-methoxyt>enzyl)^cyctohexy^ ou 

(25) le {2R)-N^4-methoxyt>enzy)-3-cyclohexyim^ 

ou un sbI non toxique de ceux-ci ou un hydrate de ceux-ci. 

Utilisation d'un derive d'adde amine de formute (I) pour la preparation d'une composition pharmaceutique destinee 
a produire una action inhibrtrlce sur un canal calcique de type N : 
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-« 4 (0 

H O 

[ou R 1 est 

1) un groups alkyle an C1 a 15, 

2) un groupe alooxy en C1 a 8, 

3) un groups phenyle, 

4) un groupe cycloalkyle en C3 a 8, 

5) un cycle hstsro, 

6) un groupe alkyle en C1 a 4 substitue par un groupe phenyle, cycloalkyle en C3 a 8 ou un cycle hetero, 

7) un groupe alooxy en C1 a 4 substitue par un groupe phenyls, cycloalkyle en C3 a 8 ou un cycle hetero, ou 

8) un groupe alcsnyls en C2 a 4 substitue par un groupe phenyls, cycloalkyle an C3 a 8 ou un cycle hetfro (a 
condition que tout groupe pheny le , cycloalkyle en C3 a 8 et cycle hetero dans le groupe R 1 puisse etre substitue 
par 1-3 des substituants cholsis parmi Iss (i)~(xl) suivants : 

(I) un groups alkyle en C1 a 4 

(ii) un groupe alcoxy en C1 a 4 

(iii) un groupe phSnyie, 
(hv) un groupe phenoxy, 

(v) un groupe benzylaxy, 

(vi) un groups -SR S {dans lequsl R 5 est un atome d'hydrogene ou un groupe alkyle en C1 a 4), 

(vii) un groupe acyle en C2 a 5, 

(viii) un atoms d'halogene, 

(ix) un groupe alcoxycarbonyle en C1 a 4, 

(x) un groupe nltro, 

(xi) un groupe -NR 6 R 7 {dans lequel R 6 et R 7 chacun independamment, sont un atome d'hydrogene, un 
groupe alkyle en C1 a 4 ou un groupe alcoxycarbonyle en C1 a 4, ou R 6 et R 7 pris ensemble avec I'atome 
d'azote auqual lis sont attaches peuvent representer un cycle hetero sature de 5 a 7 chaTnons contenant 
un autre atome d'azote ou un atome tfoxygene.)) ; 

D est un groupe alkylene en C1 a 4 ou un groupe alcenylene en C2 a 4 ; 
Eest 

1) -0-. 

2) -S-, 

3) -SO- et 

4) -SO r ; 

R 3 est 

1) un groups cydoalkyie an C3 a 1 0, ou 

2) un groups alkyle en C1 a 4 substitue par un groupe cycloalkyle en C3 a 10 (a condition que le groupe 
cycloakyte en C3 a 10 dans R 3 , puisse §tre su bstJtue par 1 -3 des substituants cholsis parmi les (IH xl ) suivants ; 

(i) un groupe alkyle en C 1 a 4 

(ii) un groupe alcoxy en C1 a 4 

(iii) un groupe phenyls, 

(iv) un groupe phenoxy, 
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(v) un groups benzyloxy, 

(vi) un groups -SR 13 (dans lequel R 13 est un atoms d'hydrogsne ou un groups alkyls en C1 a 4), 

(vii) un groups acyls sn C2 a 5, 

(viii) un atoms d'halogene, 

(ix) un groups alcoxycarbonyle en C1 a 4, 

(x) un groups nitro, 

(xi) un groups -NR 14 R 1S (dans Isquel R 14 st R 1S chacun Indspsndammant, sont un atoms d'hydrogsne, 
un groups alkyls sn C1 a 4 ou un groups alcoxycarbonyls sn C1 a 4, ou R 14 st R 15 pris enssmbls avsc 
I'atome d'azote auquel ils sont attaches psuvent representor un cycle hetero sature de 5 k 7 chatnons 
contenant un autre atoms d'azote ou un atome d'oxygene)) ; 

J sst -0- ou -NR 1 G- (dans Isquel R 1e est un atoms d'hydrogsne ou un groups alkyls sn C1 a 4) ; 
R 4 est 

1) un groups alkyls sn C1 a 6, 

2) un cycle carbocydlque, 

3) un cycle hetsro, 

4) un groupe alkyle en C1 a 8 substitue par 1-3 des substituants choisis parmi les (i)-(v) suivants ; 

(I) un cycle carbocy clique, 
(ii) un cycle hetero, 

(ill) un groups COOR 17 (dans Isqusl R 17 sst un atome d'hydrogsne ou un groups alkyls sn C1 a 4 substitue 
par un groupe phenyle (dans lequel le groupe phenyle peut etre substitue par un groupe alcoxy en C1 a 4)), 

(iv) un groups SR 18 (dans Isquel R 18 sst un atoms d'hydrogsns ou un groups alkyls en C1 k 4), 

(v) un groupe OR 19 (dans Isqusl R 19 sst un atome d'hydrogsns ou un groups alkyls sn C1 k 4), ou 

torsque J represents un groupe -NR 16 -, R 4 et R 16 pris ensemble avsc I'atoms d'azote auqusl its sont attaches 
peuvent representer un cycle hetero {& condition que tout cycle carbocyclique et cycle hetero, et cycle hetero 
represents par R 4 st R 16 pris ensemble avsc I'atoms d'azote auqusl ils sont attaches pulsse fitrs substitus par 
1-3 das substituants choisis parmi les (i)~(xi) suivants ; 

(i) un groupe alkyle en C 1 a 4 

(ii) un groups alcoxy sn C 1 a 4 
(Hi) un groups phenyle, 

(iv) un groups phenoxy, 

(v) un groupe benzyloxy, 

(vi) un groupe -SR 20 (dans lequel R 20 est un atome d'hydrogsne ou un groupe alkyle en C1 a 4), 

(vii) un groupe acyle en C2 a 5, 

(viii) un atoms d'halogene, 

(ix) un groups alcoxycarbonyls en C1 a 4, 

(x) un groupe nitro, 

(xi) un groups -NR 21 R 22 (dans Isquel R 21 st R 22 chacun Indspsndammant, sont un atome d'hydrogsns, 
un groups alkyls en C1 a 4 ou un groupe alcoxy en C1 k 4, ou R 21 et R^pris ensemble avec ratoms d'azote 
auquel lis sont attaches psuvent representer un cycle hetsro sature da 5 k 7 chatnons contenant un autre 
atome d'azote ou un atome d'oxygene)); un sel non toxique de celui-ci ou un hydrate de celui-ci. 

10. Utilisation telle que rsvendiquse dans la rsvendication 9, dans la que He ladite composition pharmaceutique est 
dirigee vers la prevention st/au Is traitsmsnt d'un Infarctus cerebral, d'uns fattaqus ischsmiqus transitoirs, d'uns 
encephalomyelopathie aprss uns operation du cosur, d'une anglopathie spinals, d'uns hypertension nervause, 
d'une nevrose ou d'une epilepsia 

11. Utilisation tells que rsvsndlquee dans la rsvendication 9, dans laquelle ladite composition pharmaceutique est 
dirigee vers Is traitsmsnt ds la doulsur 
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